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■Abstract 

• Results are presented of a search for supersymmetric particles in events with large missing transverse momentum and 
^t least one heavy flavour jet candidate in ^/s = 7 TeV proton-proton collisions. In a data sample corresponding to 
an integrated luminosity of 35 pb~^ recorded by the ATLAS experiment at the Large Hadron Collider, no significant 
excess is observed with respect to the prediction for Standard Model processes. For i?-parity conserving models in which 
sbottoms (stops) are the only squarks to appear in the gluino decay cascade, gluino masses below 590 GeV (520 GeV) are 
[excluded at the 95% C.L. The results are also interpreted in an MSUGRA/CMSSM supersymmetry breaking scenario 
with tan/? =40 and in an SO(IO) model framework. 
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1. Introduction 

Supersymmetry (SUSY) [T] is one of the most com- 
pelling theories to describe physics beyond the Standard 
Model (SM). It naturally solves the hierarchy problem and 
provides a possible candidate for dark matter. SUSY is a 
symmetry that relates fermionic and bosonic degrees of 
freedom, and postulates the existence of superpartners for 
the SM particles. Experimental data imply that supersym- 
metry is broken and that the superpartners are expected 
'to be heavier than the SM partners. In the framework 
of a generic i?-parity conserving minimal supersymmetric 
extension of the SM, the MSSM [Ij, SUSY particles are 
produced in pairs and the lightest supersymmetric parti- 
cle (LSP) is stable. In a large variety of models, the LSP 
is the lightest neutralino, Xi^ which is only weakly inter- 
acting. 

If supersymmetric particles exist at the TeV energy 
scale, the coloured superpartners of quarks and gluons, 
the squarks (q) and gluinos (g), are expected to be co- 
piously produced via the strong interaction at the Large 
Hadron CoUider (LHC) Their decays via cascades 

ending with the LSP produce striking experimental sig- 
natures leading to final states containing multi-jets, miss- 
ing transverse momentum (its magnitude is referred to as 



E^^^'^ in the following) - resulting from the undetected 
neutralino - and possibly leptons. First searches for the 
production of SUSY particles at the LHC have been pub- 
lished recently 0,11, 0]. 

In the MSSM, the scalar partners of right-handed and 
left-handed quarks, and g^, can mix to form two mass 
eigenstates. These mixing effects are proportional to the 
corresponding fermion masses and therefore become im- 
portant for the third generation. In particular, large mix- 
ing can yield sbottom (bi) and stop (ti) mass eigenstates 
which are significantly lighter than other squarks. Con- 
sequently, bi and ti could be produced with large cross 
sections at the LHC, either via direct pair production 
or, if kinematically allowed, through gg production with 
subsequent g — > b^b or g t^t decays. Depending on 
the SUSY particle mass spectrum, the cascade decays of 
gluino-mcdiated and pair-produced sbottoms or stops re- 
sult in complex final states consisting of E^^^^, several jets, 
among which 6-quark jets (6-jets) are expected, and pos- 
sibly leptons. 

In this letter, a search for final states involving E^™'^" 
and 6-quark jets is discussed. Results on searches for direct 
sbottom 8, 9], stop [10, 11] and gluino mediated produc- 
tion jl2| have been previously reported by the Tevatron 
experiments, placing exclusion limits on the mass of these 



Preprint submitted to Physics Letters B 



January 15, 2013 



particles in several MSSM scenarios. 

The search described here is based on pp collision data 
at a centre-of-mass energy of 7 TeV recorded by the AT- 
LAS experiment at the LHC in 2010. The total data set 
corresponds to an integrated luminosity of 35 pb~^. To en- 
hance the sensitivity to different SUSY models, the search 
was performed using two mutually exclusive final states, 
characterised by the presence of leptons. They are referred 
to as zero-lepton and one-lepton analyses in the following. 

In the zero-lepton analysis, events are required to con- 
tain energetic jets, of which one must be identified as a 
6-jet, large E™^^^ and no isolated leptons (e or /i). The 
zero-lepton analysis is employed to search for gluinos and 
sbottoms in MSSM scenarios where the is the light- 
est squark, all other squarks are heavier than the gluino, 

and m= > mr > m-n, such that the branching ratio 

a Xi ° 

for g — >• b^b decays is 100%. Sbottoms are produced via 
gluino-mediated processes or via direct pair production. 
They are assumed to decay exclusively via 6i — J> 6xij where 
m^o is assumed to be 60 GeV, above the present exclusion 
limit [13 . 

In the one-lepton analysis, events are required to contain 
energetic jets, of which one must be identified as a 6-jet, 
large E^^^^ and at least one high-pT electron or muon. 
This analysis is sensitive to SUSY scenarios in which the 
stop is the lightest squark and > . If the stop 

decay channel ~^ ^xf dominates, possible subsequent 
xf — >■ Xi^^'^ decays result in experimental signatures with 
energetic charged leptons in addition to 6-jets and i?™""*. 
In the present analysis, only gg and t^t^ pair production 
are considered, with 100% branching ratios for the g — iit 
and ti — > bxf decays. The chargino is assumed to have a 
mass m„± ~ 2 • m~o, with m~o =60 GeV, and to decay 

Xi Xi 

through a virtual W boson (BR(xf ^ 

In addition to the aforementioned phenomenological 
MSSM models, the results are interpreted in the frame- 
work of minimal supergravity (MSUGRA/CMSSM fli]) 
and in specific Grand Unification Theories (GUTs) based 
on the gauge group SO(IO) [H. For MSUGRA/CMSSM, 
limits on the universal scalar and gaugino mass pa- 
rameters {mo,m^^2) ^re presented for fixed values of 
the ratio of the Higgs vacuum expectation value, 
tan/?=40, the common trilinear coupling at the GUT scale 
Ao=0 GeV(— 500 GcV), and the sign of the Higgsino mix- 
ing parameter ^ > 0. Taking large values of tan/3 or neg- 
ative values of Aq with other model parameters held fixed 
leads to lower third generation sparticle masses compared 
to those of the other sparticles. Depending on mo and 
mj^^2i of the final states such as qq, qg and gg might be 
dominant. In the SO(IO) scenario, the SUSY particle mass 
spectrum is characterised by the low masses of the gluinos 
(300-600 GeV), charginos (100-180 GeV) and neutralinos 
(50-90 GeV), whereas all scalar particles have masses be- 
yond the TeV scale. Depending on the sparticle masses, 
chargino-neutralino and gluino-pair production dominate. 



The three-body gluino decays g — )■ bbxi and g — )■ 66x2 
expected to lead to final states with high &^et multiplici- 
ties. Two specific models are considered [16|, the D-term 
splitting model, DR3, and the Higgs splitting model, HS. 

2. The ATLAS Detector 

The ATLAS detector [l3| comprises an inner detector 
surrounded by a thin superconducting solenoid, and a 
calorimeter system. Outside the calorimeters is an exten- 
sive muon spectrometer in a toroidal magnetic field. 

The inner detector system is immersed in a 2 T ax- 
ial magnetic field and provides tracking information for 
charged particles in a pseudorapidity range |?7| < 2.50 The 
highest granularity is achieved around the vertex region 
using silicon pixel and microstrip detectors. These detec- 
tors allow for an efficient tagging of jets originating from 
6-quark decays using impact parameter measurements and 
the reconstruction of secondary decay vertices. The tran- 
sition radiation tracker, which surrounds the silicon detec- 
tors, contributes to track reconstruction up to — 2.0 
and improves the electron identification by the detection 
of transition radiation. 

The calorimeter system covers the pseudorapidity range 
\r]\ < 4.9. The highly segmented electromagnetic calorime- 
ter consists of lead absorbers with liquid argon as the ac- 
tive material and covers the pseudorapidity range \r]\ < 
3.2. In the region |?7| < 1.8, a presampler detector con- 
sisting of a thin layer of liquid argon is used to correct for 
the energy lost by electrons, positrons, and photons up- 
stream of the calorimeter. The hadronic tile calorimeter 
is a steel/scintillating-tile detector and is placed directly 
outside the envelope of the electromagnetic calorimeter. 
In the forward regions, it is complemented by two end- 
cap calorimeters using liquid argon as active material and 
copper or tungsten as absorber material. 

Muon detection is based on the magnetic defiection of 
muon tracks in the large superconducting air-core toroid 
magnets, instrumented with separate trigger and high- 
precision tracking chambers. A system of three toroids, 
a barrel and two end-caps, generates the magnetic field 
for the muon spectrometer in the pseudorapidity range 
hi < 2.7. 

3. Simulated Event Samples 

Simulated event samples were used to determine the de- 
tector acceptance, the reconstruction efficiencies and the 
expected event yields for signal and background processes. 

SUSY signal processes were generated for various mod- 
els using the HERWIG++ [l3| v2.4.2 Monte Carlo program. 



^ The azimuthal angle ij) is measured around the beam axis and the 
polar angle 8 is the angle from the beam axis. The pseudorapidity 
is defined as 77 = — lntan{9/2). The distance A_R in the rj — <f> space 
is defined as A_R = ^(A»7)2 + (A(/))2. 
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Physics process 


a- BR [nb] 


W eu (+jets) 
Zf-y* l+l- (+jets) 
Z vv (+jets) 
tt 

Single top 

Dijet (pT > 8 GeV) 


31.4±1.6 
3.20±0.16 
5.82±0.29 

U.iDO_Q 016 

0.037±0.002 
10.47x10'' 


[23, 24, 25] 
[23, 24, 25] 
[23, 24, 25] 
[26, 27, 28] 
[26, 27, 28] 
[29] 



Table 1: The most important background processes and their pro- 
duction cross sections, multipUed by the relevant branching ratios 
(BR) . Contributions from higher order QCD corrections are included 
for W and Z boson production (NNLO corrections) and for tt pro- 
duction (NLO-I-NNLL corrections). The inclusive QCD jet cross sec- 
tion is given at leading order (LO). The QCD sample was generated 
with a cut on the transverse momentum of the partons involved in 
the hard-scattering process, px. 



The particle mass spectra and decay modes were deter- 
mined using the ISASUSY from ISAJET v7.80 and 
SUSYHIT ^ vl.3 programs. The latter was used for the 
assumed MSSM scenarios, which are parametrised in the 
(mg, ) and (to-, to- ) planes, with gluino masses above 

300 GeV. The SUSY sample yields were normalised to the 
results of next-to-leading order (NLO) calculations, as ob- 
tained using the PROSPINO [2l[v2.1 program. For these 
calculations the CTEQ6.6M [22| parametrisation of the 
parton density functions (PDFs) was used and the renor- 
malisation and factorisation scales were set to the average 
mass of the sparticles produced in the hard interaction. 

For the backgrounds the following Standard Model pro- 
cesses were considered: 

• tt and single top production: events were generated 
using the generator MCONLO [10, IHI v3.41. For the 
evaluation of systematic uncertainties, additional tt 
samples were generated using the POWHEG j32|] and 
ACERMC [111 programs. 

• W{~^ ^J^)+jet, Z/7*(^ ^+£-)+jet (where £ = e, ^, r) 
and vv) +jet production: events with light 
and heavy (6) flavour jets were generated using the 
ALPGEN [3JI v2.13 program. A generator level cut 
m« > 40 GeV was applied to the Z/7*(-^ i'^l^) 
process. 

• Jet production via QCD processes (referred to as 
"QCD background" in the following): events were 
generated using the PYTHIA [2^ v6.4.21 generator. 
For the evaluation of systematic uncertainties, sam- 
ples produced with ALPGEN were used. 

• Di-boson {WW, WZ and ZZ) production: events 
were generated using ALPGEN, however, compared to 
the other backgrounds their contribution was found 
to be negligible, after the application of the selection 
criteria. 

All signal and background samples were generated at 
= 7 TeV using the ATLAS MC09 parameter tune [H, 



processed with the GEANT4 [36[ simulation of the ATLAS 
detector [s^l, and then reconstructed and passed through 
the same analysis chain as the data. For all generators, ex- 
cept for PYTHIA, the HERWIG + JIMMY ^iM,^ modelling of 
the parton shower and underlying event was used (v6.510 
and v4.31, respectively). 

For the comparison to data, all background cross sec- 
tions, except the QCD background cross section, were nor- 
malised to the results of higher order QCD calculations. 
A summary of the relevant cross sections is given in Ta- 
ble [1] For the next-to-next-to-leading order (NNLO) W 
and Z/"f* production cross sections, an uncertainty of ±5% 
is assumed [s^. For the tt production cross section, the 
corresponding uncertainty on the NLO+NNLL (next-to- 
next-to-leading logarithms) cross section was estimated to 
be For the QCD background, no rehable prediction 

can be obtained from a leading order Monte Carlo simula- 
tion and data-driven methods were used to determine the 
residual contributions of this background to the selected 
event samples, as discussed in Section [S] 



4. Data and Event Selection 

After the application of beam, detector and data-quality 
requirements, the data set used for this analysis resulted 
in a total integrated luminosity of 35 pb~^. 

For the zero-lepton analysis, events were selected at the 
trigger level by requiring jets with high transverse momen- 
tum. The selection is fully efficient for events containing 
at least one jet with px > 120 GeV. A further trigger level 
requirement of E!^^^^ > 25 GeV was applied [40j. For the 
one-lepton analysis, the trigger selection was based on sin- 
gle lepton triggers, which retain events if an electron with 
Pt > 15 GeV or a muon with > 13 GeV is present 
within the trigger acceptance. 

In the data sample selected, jet candidates were recon- 



structed by using the anti-fct jet clustering algorithm [41 
4^ . 43 1 with a distance parameter of i?=0.4. The inputs to 
this algorithm are three dimensional topological calorime- 
ter energy clusters. The jet energies were corrected for 
inhomogeneities and for the non-compensating nature of 
the calorimeter by using px- and 77-dependent calibration 
factors. They were determined from Monte Carlo simu- 
lation and validated using extensive test-beam measure- 
ments and studies of pp collision data (Ref. [44] and ref- 
erences therein). Only jets with pT > 20 GeV and within 
I77I < 2.5 were retained. Candidates for 6-jets were iden- 
tified among jets with px > 30 GeV using an algorithm 
that reconstructs a vertex from all tracks which are dis- 
placed from the primary vertex and associated with the 
jet. The parameters of the algorithm were chosen such 
that a tagging efhciency of 50% (1%) was achieved for b- 
jets (fight flavour or gluon jets) in tt events in Monte Carlo 
simulation [45l |. 

Electron candidates were required to satisfy the 
'medium' (zero-lepton analysis) or 'tight' (one-lepton anal- 
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ysis) selection criteria, as detailed in Ref. [46[. Muon can- 
didates were identified either as a match between an ex- 
trapolated inner detector track and one or more segments 
in the muon spectrometer, or by associating an inner de- 
tector track to a muon spectrometer track. The combined 
track parameters were derived from a statistical combina- 
tion of the two sets of track parameters. Electrons and 
muons were required to have px > 20 GeV and |?7| < 2.47 
or \r]\ < 2.4, respectively. 

The calculation of E!f^^^ is based on the modulus of 
the vectorial sum of the pt of the reconstructed jets 
(with pt > 20 GeV and over the full calorimeter cover- 
age \r]\ < 4.9), leptons (including non-isolated muons) and 
the calorimeter clusters not belonging to reconstructed ob- 
jects. 

After object identification, overlaps were resolved. Any 
jet within a distance AR — 0.2 of a medium electron can- 
didate was discarded. The whole event was rejected if one 
or more electrons were identified in the transition region 
1.37 < 1 77 1 < 1.52 between the barrel and endcap calorime- 
ters. Any remaining lepton within AR ~ 0.4 of a jet was 
discarded. 

Events were selected if a reconstructed primary vertex 
was found associated with five or more tracks, and if they 
passed basic quality criteria against detector noise and 
non-collision backgrounds. 

In the zero-lepton analysis, events were required to have 
at least one jet with pT > 120 GeV, two additional jets 
with PT > 30 GeV and i;^""" > 100 GeV. At least one 
jet is required to be 6-tagged. Events containing identi- 
fied 'medium' electron or muon candidates were rejected. 
The effective mass, rrioff, is defined as the scalar sum of 
E™^^'^ and the transverse momenta of the highest pt jets 
(up to a maximum of four). Events were required to have 
E^^^^/nicff > 0.2. In addition, the smallest azimuthal sep- 
aration between the E^^^^ direction and the three lead- 
ing jets, A(j)min, was required to be larger than 0.4. The 
last requirement reduces the amount of QCD background 
effectively since, in this case, E!f^^^ results from mis- 
reconstructed jets or from neutrinos emitted along the di- 
rection of the jet axis by heavy flavour decays. 

In the one-lepton analysis, events were required to have 
at least one muon or a 'tight' electron, two jets with > 
60 GeV and pt > 30 GeV respectively, E!^'''^ > 80 GeV 
and mx > 100 GeV, where mx is the transverse mass 
constructed using the highest px lepton and E^^^^. At 
least one jet is required to be 6-tagged. The mx cut rejects 
events with a W boson in the final state. 

In both analyses, further cuts on nice were applied to 
maximise the sensitivity to gluino-mediated production of 
sbottoms or stops. A threshold on rrics at 600 GeV (500 
GeV) was chosen for the zero-lepton (one-lepton) analysis. 
It should be noted that for the one-lepton analysis the 
transverse momenta of reconstructed leptons are included 
in the definition of the rrioff- 

The event selection efficiency for each SUSY signal hy- 
pothesis was calculated as the sum of the efficiencies for 



the gg and bib-^ (ii^i) processes, weighted by their re- 
spective NLO cross sections. For the zero-lepton selec- 
tion, the efficiency varies between 7% and 50% across the 
{uigjin- ) plane. The lowest values are found at large 

Am= rrig — to- , where the production of bih-^ pairs dom- 
inates. As Am decreases, high efficiency values are found 
down to Am ~ 20 GeV. For the one-lepton channel, 
the efficiency for [g^tiYiype SUSY signals varies between 
0.4% and 3% across the {mg,mr ) plane and depends on 
Ato — m~-m- in a similar way to the gluino-sbottom case. 

No additional dedicated optimisations were performed 
for the MSUGRA/CMSSM and SO(IO) scenarios. The 
efficiencies for the zero-lepton (one-lepton) selection 
for MSUGRA/CMSSM range between 8% (1%) for 
m^/2 ~ 130 GeV and 23% (12%) for to^/2 - 340 GeV, 
with a smaller dependence on toq. For SO(IO) models, 
the highest sensitivity is reached in the zero-lepton anal- 
ysis, with dominant contributions via gg production. In 
this case, the efficiencies vary between 7% and 20% as the 
gluino mass increases and are generally found to be larger 
for the DR3 scenario than for the HS scenario. 

5. Standard Model Background Estimation 

Standard Model processes contribute to the events that 
survive the selection described in the previous section. The 
dominant source is tt production due to the presence of 
jets, E^^^^ and &-quarks in the final state. 

The QCD background to the zero-lepton final state was 
estimated by normalising the PYTHIA Monte Carlo pre- 
diction to data in a QCD-enriched control region defined 
by A(j)m.in < 0.4. The Monte Carlo was then used to eval- 
uate the ratio between the number of events in this control 
region and the signal region {A(j)„iin > 0.4). In the one- 
lepton final state the number of QCD multi-jet events was 
estimated usin g a matrix method similar to the one de- 
scribed in Ref. [39j. Cuts on the electron and muon iden- 
tification were relaxed to obtain "loose" control samples 
that are dominated by QCD jets. 

The non-QCD background in the zero-lepton final state 
was estimated using Monte Carlo simulation, while in 
the case of the one-lepton final state a data-driven tech- 
nique is employed. This method exploits the low correla- 
tion between TOcff and mx. Four regions were defined: 
(A) 40 < mx < 100 GeV and TOeff < 500 GeV, (B) 
mx > 100 GeV and meg < 500 GeV, (C) 40 < tox < 
100 GeV and TOeff > 500 GeV and (D) tox > 100 GeV 
and rrics > 500 GeV. Regions A-C are dominated by back- 
ground from tt and M^-fjet production. Assuming that 
the variables are uncorrelated, the number of background 
events in the signal region is given by Njj — Nc x Nb/Na, 
where Na, Ng, Nc are the numbers of events in the re- 
gions A, B and C, respectively. A Monte Carlo simulation 
was used to validate the method and to establish possi- 
ble sources of systematic uncertainties. The small number 
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of events in the control regions is the main hmitation of 
the method. It was also checked that a SUSY signal con- 
tamination does not bias the estimated background and 
that any bias is smaller than the systematic uncertainties 
assigned to the method and on the expected SUSY predic- 
tion. 

6. Systematic Uncertainties 

Various systematic uncertainties affecting signal and 
background rates were considered. 

For the zero-lepton analysis, the backgrounds from tt 
and W/Z+jet production are taken from Monte Carlo sim- 
ulation. The total uncertainty on this prediction was es- 
timated to be ±35% after the final selection. It is domi- 
nated by the uncertainty on the jet energy scale (JES) [43 |. 
the uncertainty on the theoretical prediction of the back- 
ground processes and the uncertainty on the determina- 
tion of the 6-tagging efficiency fiSi]. The uncertainty on 
the jet energy scale varies as a function of jet px, and 
decreases from 6% at 20 GeV to 4% at 100 GeV, with 
additional contributions taking into account the depen- 
dence of the jet response on the jet isolation and fiavour. 
This translates into a ±25% uncertainty on the absolute 
prediction of the background from SM processes. Uncer- 
tainties on the theoretical cross sections of the background 
processes (see Section [3]), on the modelling of initial and 
final-state soft giuon radiation and the limited knowledge 
of the PDFs of the proton lead to uncertainties of ±20% 
and ±25% on the absolute predictions of the tt and the 
W/Z+jet backgrounds, respectively. The uncertainty on 
the determination of the tagging efficiency for 6-jets, c- 
jets and light-jets introduces further uncertainties on the 
predicted background contributions at the level of ±12% 
for tt and ±25% for VF/Z+jets. Other uncertainties re- 
sult from the modelling of additional pile-up interactions 
(±5%) and of the trigger efficiency (±3%) in the Monte 
Carlo simulation. For the QCD background estimation, 
the uncertainty is dominated by the limited number of 
Monte Carlo events available for the zero-lepton analysis. 

For the one-lepton analysis, where a data-driven tech- 
nique was employed, the small event number in the control 
regions was the dominant uncertainty (±25%). Residual 
uncertainties associated to the method due to the JES, 
6-tagging, lepton identification and theoretical predictions 
of the relative contributions of W and tt backgrounds were 
studied using Monte Carlo simulation and estimated to be 
at the level of ±8%. 

For the SUSY signal processes, various sources of uncer- 
tainties affect the theoretical NLO cross sections. Varia- 
tions of the renormalisation and factorisation scales by a 
factor of two result in uncertainties of ±16% for gg pro- 
duction and ±30% (±27%) for bibi (ti^i) pair production, 
almost independently of the sparticle mass and the SUSY 
model. Uncertainties for qq and qg production, relevant 
in MSUGRA/CMSSM scenarios, were estimated to be at 
the level of ±10% and ±15%, respectively. 



The number of predicted signal events is also affected by 
the PDF uncertainties, estimated using the CTEQ 6.6M 
PDF error eigenvector sets at the 90% C.L. limit, and 
rescaled by 1/1.645. The relative uncertainties on the gg 
(bibi, titi) cross sections were estimated to be in the range 
from ±11% to ±25% (±7% to ±16%) for the gg (b^b^, t^t^) 
processes, depending on the gluino (sbottom, stop) masses. 
For first and second generation squark-pair and associated 
gluino-squark production, the uncertainty on the PDFs 
varies between ±5% and ±15% as the squark masses in- 
crease. The impact of detector related uncertainties, such 
as the JES and 6-tagging, on the signal event yields de- 
pends on the masses of the most copiously produced spar- 
ticles. The total uncertainty varies between ±25% and 
±10% as the gluino/squark masses increase from 300 GeV 
to 1 TeV, across the different scenarios, and it is domi- 
nated by the JES and the ^-tagging uncertainty for low 
and high mass sparticles, respectively. 

Finally, an additional ±11% uncertainty on the quoted 
total integrated luminosity was taken into account |47j . 

7. Results 

In Figure [T] the distributions of rrics and of E^^^^ are 
shown for the two analyses. For the El^^^^ distributions all 
cuts described in Section 4 are applied. The nics distri- 
butions are shown after the application of all cuts, except 
for the mcff cut. 

The expectations from Standard Model background pro- 
cesses are superimposed. For illustration, the figures also 
include the distributions expected for SUSY signals. For 
the zero-lepton channel, a scenario with rn^ — 500 GeV 
and m- — 380 GeV is chosen, while for the one-lepton 

channel the relevant masses are m- — 400 GeV and 
mr = 210 GeV. In Tabled the observed number of events 
and the predictions for contributions from Standard Model 
processes are presented. For both analyses, the data are 
in agreement with the Standard Model predictions, within 
uncertainties. 

The results are translated into 95% C.L. upper limits on 
contributions from new physics. Limits were derived using 
a profile likelihood ratio, A(s), where the likelihood func- 
tion of the fit was written as L(n\s,b,0) = Ps x Csyst! n 
represents the number of observed events in data, s is the 
SUSY signal under consideration, b is the background, and 
9 represents the systematic uncertainties. The P function 
is a Poisson-probability distribution for event counts in the 
defined signal region and Csyst represents the constraints 
on systematic uncertainties, which are treated as nuisance 
parameters with a Gaussian probability density function 
and correlated when appropriate. The exclusion p-values 
are obtained from the test statistic A(s) using pseudo- 
experiments and one-sided upper limits are set [48|. 

Upper limits at 95% C.L. on the number of signal events 
in the signal regions are obtained independently of new 
physics models for the zero- and one-lepton final states. 
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Figure 1: Distributions of the effective mass, m^ff, (left) and tfie E^^'^'^, (right) for data and for the expectations from Standard Model processes 
after the baseline selections in the zero-lepton(top) and one-lepton channel (bottom). The data correspond to an integrated luminosity of 
35 pb~^. Black vertical bars show the statistical uncertainty of the data. The yellow band shows the full systematic uncertainty on the SM 
expectation. The B™"''' distributions are shown after a cut on m^ff at 600 GeV (zero-lepton) and 500 GeV (one-lepton). For illustration, the 
distributions for one reference SUSY signal, relevant for each channel, are superimposed. 



These numbers are 10.4 and 4.7, respectively, and corre- 
spond to 95% C.L. upper limits on effective cross sections 
for new processes of 0.32 pb and 0.13 pb for the zero- and 
one-lepton channel, respectively. The cross section upper 
limits include the ±11% uncertainty on the quoted total 
integrated luminosity. 

These results can be interpreted in terms of 95% C.L. 
exclusion limits in several SUSY scenarios. In Figure [5] 
the observed and expected exclusion regions are shown 
in the {m~,m- ) plane, for the hypothesis that the light- 

est squark bi is produced via gluino-mediatcd or direct 
pair production and decays exclusively via — )■ 6xi- The 
zero-lepton channel was considered for this model and the 
largest acceptance was found for gg production. The limits 
do not strongly depend on the neutralino mass assumption 
as long as m- — m .q is larger than 250-300 GeV, due to the 
harsh kinematic cuts. Gluino masses below 590 GeV are 
excluded for sbottom masses up to 500 GeV. These lim- 
its depend weakly - via the dependence of the production 



cross section for gg production ~ on the masses of the first 
and second generation squarks, 2- Variations of these 
masses in the range between ~^3 TeV and 2 • to- reduce the 
excluded mass region by less than 20 GeV. 

The zero-lepton analysis was also employed to extract 
limits on the gluino mass in the two SO(IO) scenarios, DR3 
and HS. Gluino masses below 500 GeV are excluded for the 
DR3 models considered, where g — >■ bb'x^ decays dominate. 
A lower sensitivity (to- < 420 GeV) was found for the 
HS model, where larger branching ratios of g — > 66x2 ^'"S 
expected and the efficiency of the selection is reduced with 
respect to the DR3 case. 

The results of the one-lepton analysis were interpreted 
as exclusion limits on the (m-,TO^ ) plane in the hypoth- 
esis that the lightest ti is produced via gluino-mediated 
or direct pair production. Stop masses above 130 GeV 
are considered, and ti is assumed to decay exclusively via 
^1 ~^ ^Xi ■ Figure[3]the observed and expected exclusion 
limits are shown as a function of for two representa- 
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0-lepton 


1-lepton 
Monte Carlo 


1-lepton 
data-driven 


tt and single top 
W and Z 
QCD 


12.2 ± 5.0 
6.0 ±2.0 
1.4 ± 1.0 


12.3 ±4.0 
0.8 ±0.4 
0.4 ±0.4 


14.7 ±3.7 

Q+0.4 
'-'-0.0 


Total SM 
Data 


19.6 ±6.9 
15 


13.5 ±4.1 
9 


14.7 ±3.7 
9 



Table 2: Summary of the expected and observed event yields. The 
QCD prediction for the zero-lepton channel is based on the semi- 
data-driven method described in the text. For the one-lepton chan- 
nel, the results for both the Monte Carlo and the data-driven ap- 
proach are given. Since the data-driven technique does not distin- 
guish between top and W/Z backgrounds the total background es- 
timate is shown in the top row. The errors are systematic for the 
expected Monte Carlo prediction and statistical for the data-driven 
technique. 
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tive values of the stop mass. Gluino masses below 520 GeV 
are excluded for stop masses in the range between 130 and 
300 GeV. 

Finally, the results of both analyses were used to calcu- 
late 95% C.L. exclusion Umits in the MSUGRA/CMSSM 
framework with large tan/3. Figure 0] shows the observed 
and expected limits in the (77^0,771^^2) pl^ne, assuming 
tan/3 = 40, and fixing /i >0 and Aq = 0. The largest 
sensitivity is found for the zero-lepton analysis. The 
combination of the two analyses, which takes account of 
correlations between systematic uncertainties of the two 
channels, is also shown. Sbottom and stop masses be- 
low 550 GeV and 470 GeV are excluded across the plane, 
respectively. Due to the MSUGRA/CMSSM constraints, 
this interpretation is also sensitive to first and second gen- 
eration squarks. From the present analysis, masses of these 
squarks below 600 GeV are excluded for 7n- ~ m^. Gluino 
masses below 500 GeV are excluded for the mo range be- 
tween 100 GeV and 1 TeV, independently on the squark 
masses. Changing the Aq value from to —500 GeV lead 
to significant variations in third generation squark mixing. 
Across the (tmq, "7.1/2) parameter space, sbottom and stop 
masses decrease by about 10% and 30%, respectively, if 
Aq is changed from to —500 GeV. The exclusion region 
of the one-lepton analysis, mostly sensitive to stop final 
states, extends the zero-lepton reach by about 20 GeV in 
771^/2 for 7770 <600 GeV. 

8. Conclusions 

The ATLAS collaboration has presented a first search 
for supersymmetry in final states with missing transverse 
momentum and at least one b-jet candidate in proton- 
proton collisions at 7 TeV. The results are based on data 
corresponding to an integrated luminosity of 35 pb~^ col- 
lected during 2010. These searches are sensitive to the 
gluino-mediated and direct production of sbottoms and 
stops, the supersymmetric partners of the third genera- 
tion quarks, which, due to mixing effects, might be the 



Figure 2: Observed and expected 95% C.L. exclusion limits, as ob- 
tained with the zero-lepton channel, in the (m-,m- ) plane. The 

neutralino mass is assumed to be 60 GeV and the NLO cross sections 
are calculated using PRQSPINO in the hypothesis of m- ^m-. The 

''1,2 9 

result is compared to previous results from CDF searches which as- 
sume the same gluino-sbottom decays hypotheses, a neutralino mass 
of 60 GeV and m. = 500 GeV (3> m- for the Tevatron kinematic 

'^1,2 f 

range). Exclusion limits from the CDF and DO experiments on direct 
sbottom pair production @ are also reported. 
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Figure 3: Observed and expected 95% C.L. upper limits, as obtained 
with the one-lepton analysis, on the gluino-mediated and stop pair 
production cross section as a function of the gluino mass for two 
assumed values of the stop mass and BR(tj bxf) = 1. The 
chargino is assumed to have twice the mass of the neutralino (= 
60 GeV) and NLO cross sections are calculated using PROSPINO in 
the hypothesis of m- 2> m- 

''1,2 " 

NLO cross sections are included in the limit calculation. 



Theoretical uncertainties on the 



lightest squarks. 

Since no excess above the expectations from Standard 
Model processes was found, the results are used to exclude 
parameter regions in various i?-parity conserving SUSY 
models. Under the assumption that the lightest squark 
is produced via gluino-mediated processes or direct pair 
production and decays exclusively via bi — > bxi, gluino 



7 




200 400 600 800 1000 ,^ ,„ 

m„ [GeV] 



Figure 4: Observed and expected 95% C.L. exclusion limits as ob- 
tained from the zero- and one-lepton analyses, separately and com- 
bined, on MSUGRA/CMSSM scenario with tan/3 = 40, Aq = 0, 
/i > 0. The light-grey dashed lines are the iso-mass curves for gluinos 
and sbottom - stop masses are 15% lower than sbottom masses, 
across the (mo, m , ) parameter space. The results are compared to 

previous limits from the LEP experiments [13| . 

masses below 590 GeV are excluded with 95% C.L. up to 
sbottom masses of 500 GeV. Alternatively, assuming that 
ti is the lightest squark and the gluino decays exclusively 
via g — ?> tit, and i-^ — > bxf, gluino masses below 520 GeV 
are excluded for stop masses in the range between 130 and 
300 GeV. 

In specific models based on the gauge group SO(IO), 
gluinos with masses below 500 GeV and 420 GeV are ex- 
cluded for the DR3 and HS models, respectively. 

In an MSUGRA/CMSSM framework with large tan /3, a 
significant region in the (toq, ^1/2) pl^-ne can be excluded. 
For the parameters tan/3 = 40, =0 and ^ > 0, sbottom 
masses below 550 GeV and stop masses below 470 GeV are 
excluded with 95% C.L. Gluino masses below 500 GeV are 
excluded for the toq range between 100 GeV and 1 TeV, 
independently on the squark masses. 

These analyses improve significantly on the regions of 
SUSY parameter space excluded by previous experiments 
that searched for similar scenarios. 
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L. Buggei", D. Buira-Clark"^ E.J. Buis^o^^ O. BulekovQ*^, M. Bunse"^^ T. Buran^^^, H. Burckhart^^, S. Burdin^^^ 
T. Burgess^^, S. Burkc^^s, E. Busato''''^ P. Busscy^^, C.P. Buszelloi^e^ F. Butin^^, B. Butler^^s^ j.M. Butler^i, 
CM. Buttar53, J.M. Butterworth^^ W. Buttinger^^, T. Byatt^^ S. Cabrera Urbani67, d. Caforioi^'^'isb, O. Cakir^^, 
P. Calafiura^", G. Calderini^*, P. Calfayan^^, R. Calkins^o^, L.P. Caloba^^'', R. Caloii32a,i32b^ ^ Calvet^^, S. Calvet^^, 
R. Camacho Toro'''-\ A. Camard^^ P. Camarrii-''3a433b^ Cambiaghi"^^'"^'^, D. Cameron"^, J. Cammin^", 
S. Campana29, M. Campanelli^'', V. Canalei°2a,i02b^ ^ Canelli^o, A. Canepa^^sa^ j. CanteroSO, L. Capassoi02a,i02b^ 
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M.D.M. Capeans Garrido^^, 1. Caprini^S'*, M. Caprini^s^, D. Capriotti^^, M. Capua^e^.seb^ ^ Caputo"^ 

C. Caramarcu^s*^, R. Cardarelli^^^^, T. Carli^^, G. Carlinoio^a^ l. Carminati^'^'*'^^'', B. Caronissa^ s. Caron^s, 

C. Carpentieri^s, G.D. CarriUo Montoya^^^ A.A. Carter^^^ J.R. Carter^^, J. Carvalhoi24a,9^ D. Casadcilo^ 
M.R Casado", M. Cascellai22a,i22b^ q C^^goSOa.sob,*^ A.M. Castancda Hcrnandezi^^ E. Castaneda-Miranda^^^ 

V. Castillo Gimcnczi67, N.F. Castroi24a^ q Cataldi^^a^ Catanco^^, A. Catinaccio^Q, J.R. Catmore^i, A. Cattai^", 
G. Cattanii-'^^^^'i'''^^'^, S. CaughronSS, D. Cauzi*'4a,i64c^ ^ Cavallarii32a,i32b^ p_ Cavalleri^s^ D. CavalliS^^, 
M. Cavalli-Sforza", V. Cavasinnii22a,i22b^ A. Cazzato^2a,72b^ -p. Ceradinii34a,i34b^ ^ Cerqucira^^^, A. Cerri^^, 
L. Cerrito^s^ F. Cerutti'*^ S.A. Cetini^b, F. Ceveninii02a,i02b^ Chafaq^^Sa^ D. Chakrabortyl°^ K. Chan^ 

B. Cliaplcau*^'\ J.D. Chapman^^, J.W. ChapmanS^, E. Chareyrc^^ D.G. Charltoni^ V. Chavda82, g_ Cheatham^i, 

S. Chekanov^, S.V. Chekulaeyissa^ G.A. Chelkov^s, M.A. Cholstowskaio^^ C. Chen^^ H. Chcn^^ L. Chen^, S. Clien32<=, 
T. Chen32c, X. Cheni^^ S. Clieng32a^ A. Cheplakov^s , V.F. Chopurnov^s, R. Cherkaoui El Mourslii35<=, 
V. Chernyatin24, E. Clieu^, S.L. Cheungi^s, L. Chevalicri-''^ G. Chicfarii02a,i02b^ L_ Chikovani^i, J.T. Childcrs^s^ 
A. Chilingarov^i, G. Chiodini^^a^ ^py_ chizhov^s, G. Choudalakis-'", S. Chouridoui^^, LA. Christidi^^ A. Christov^s, 

D. Chromck-Burckhart29, M.L. Chn^^^, J. Chudobai^s, G. Ciapetti"2a,i32b^ Ciba^^, A.K. Ciftci^'^, R. Ciftci^^, 

D. Cinca^^-\ V. Cindro^^^ M.D. Ciobotarui^s, C. Cioccai'^^'i^'^, A. Ciocioi", M. CirilliS^ M. Ciubancan2''^^ A. Clark^^, 
P.J. Clark^s, W. Clclandi23, J.C. Clemens83, B. Clcmcnt^^ C. Clement "fia,i46b^ Cliffti^s, Y. CoadouS-\ 

M. Cobali«4a,i64c^ A. Coccaro50a,50b^ j_ Cochran«4, R Coe"^^ J.G. Cogani^s, j. Coggeshalli^s, E. Cogncrasi^^ 
CD. Cojocani28, J. Colas", A.P. Colijnio-\ C. Collard"^^ N.J. Collinsi^ C. Collins-Tooth^^ J. Collot^^^ G. ColonS", 
G. Comunc««, P. Condc Muifioi24a^ p. Coniavitis"^^ M.C. Conidi", M. Consonniio"^ S. Constantinescu^S'^, 

C. Conta"»'^'"»'^ F. Conventiio^a,?!^ j Cook^", M. Cooked", B.D. Cooper^^ A.M. Cooper-Sarkar"^^ 

N.J. Cooper-Smith^^ K. Copic'^"^ ^ Cornehssen'™'^-'^"'^, M. Corradi^^a^ p. Corriveau*5'\ A. Cortes-Gonzalezi^s^ 

G. Cortiana''^, G. Costa^^*^, M.J. Costa^^^^ D. Costanzo^^o, T. Costin^o, D. Cote^f, R. Coura Torres^s*^, 

L. Courneyeai69, G. Cowan^^^ ^ Cowden^^, B.E. Cox^^^ Cranmer^"*, F. Cresciolii22a,i22b^ Cristinziani^o, 

G. Crosetti36a^36b^ Q^^pi72a,72b^ Crcpc-Renaudin^^ C. Cuenca Almenarl■^^ T. Cuhadar Donszelmann^^s, 

S. Cunco^o^-'^"'^, M. Curatolo"^, C.J. Curtisi^ P. Cwetanski^i, H. Cziri-i^i, Z. Czyczula"^ S. D'Auria^s, 

M. D'0nofrio^3^ A. D'Orazioi32a432b^ A. Da Rocha Gesualdi Mello^^^, P.V.M. Da Silva^s^, C. Da Via^^^ 

W. Dabrowski^^, A. Dahlhoff^s, T. Dai*'^, C. DaUapiccola*^"*, S.J. Dalhsoni^^.*, M. Dam^^, M. Dameri^o^-™'', 

D. S. Damianii37^ H.O. Danielsson^^, R. Dankers^^^ D. Dannheim^^, V. Dao^^, G. Darbo^o^, G.L. Darlea^s^, 
C. Daumi"5^ J.P. Dauvergne ^9, W. Davey^^ T. Davidek^^e^ Davidson*^^^ Davidson'^i, M. Davies^^^ 
A.R. Davison^^, E. Dawe"^, i. Dawsoni^s, J.W. Dawson^-*, R.K. Daya^^, K. De^, R. de Asmundis^o^a^ 

S. De Castroi9a.i9b^ p p pig Cagtro Faria Salgado^", S. De Cecco^^^ J. de Graat^^, N. De Grooti°", P. de Jongio^, 

C. De La Taille"'\ H. De la Torre*^o, B. De Lottoi64a464c^ p p^ Mora^\ L. De Nooiji"'\ M. De Oliveira Branco^", 

D. De Pedis"2a^ p. de Saintignon^s, A. De Salvoi32a^ p. De Sanctisi64a,i64c^ A. De Santo^s, 

J.B. De Vivie De Regie"^ S. Dean^^ D.V. Dedovich'^^^ J. Degenhardt^^^^, M. Dehchar"^^ M. Beile^^, 

C. Del Papai^''^'^^''^ J. Del Peso^", T. Del Pretei22a,i22b^ a. DeH'Acqua^s, L. DeirAstaSfa'S^*^, M. Delia Pietraio^a,^^ 

D. della Volpei°2a,i02b^ m_ pelmastro^^ P. Delpierre^^, N. Delruelle^^, P.A. Delsart^^, C. Deluca"^, S. Demers^^^^ 
M. Demichev^^ B. Demirkoz^i, J. Deng^^^^ g p Denisov^^^, D. Derendarz^^, J.E. Derkaoui^3^<i, F. Derue'^^, 

P. Dervan^3^ K. Desch^", E. Devctak^^s, P.O. Deviveirosi^s, A. Dewhurst^^f, B. DeWilde^s, S. Dhaliwal^-'^^ 

R. Dhullipudi24.J, A. Di Ciaccioi33a,i33b^ p pj Ciaccio", A. Di Girolamo^s, B. Di Girolamo^s, S. Di Luise"4a,i34b^ 

A. Di Mattia^^, B. Di Micco^^, R. Di Nardoi33a,i33b^ A. Di Simonei33a,i33b^ ^ pj SipjQi9a,i9b^ Diaz^i*, 

F. Diblenis^ E.B. Diehl^^, H. Dietl^^, J. Dietriches, T.A. Dietzsch^s^, S. Diglio"^^ K. Dindar Yagci^s, J. Dingfelder^", 

C. Dionisii32a,i32b^ p Dita25a^ s Dita^sa, p. Dittus^^, F. Djama^^, R. Djilkibaevi°8, T. Djobava^i, M.A.B. do Vale^^^, 

A. Do Valle Wemansi24a^ T.K.O. Doan", M. Dobbs8^ R. Dobinson ^S-*, D. Dobos^^^ E. Dobson^^, M. Dobson^^a, 
J. Dodd34, O.B. DoganiS'^^*, C. Doglioniii^, T. Doherty^^, Y. Doi«*^'*, J. Dolcjsii^e, L Dolenc^*^ Z. Dolczali^s, 

B. A. Dolgoshein^e.*, T. Dohmae^^^^ M. DonadeUi^sb, M. Donegai^o, J. Donini^s, J. Dopke^^, A. Doria^o^a^ 
A. Dos Anjos"2, M. Dosil", A. Dottii22a,i22b^ ^ -p Dova™, J.D. Dowell^^ A.D. Doxiadisl°^ A.T. Doyle^^, 

Z. Drasal^^e^ j pj-ecsi^"*, N. Dressnandt^^o^ jj_ Drevcrmann^^, C. Driouichi^s, M. Dris^, J.G. Drohan'^'^, J. Dubbcrt''^ 
T. Dubbs"7, s. Dube", E. Duchovnii^i, G. Duckeck^s, A. Dudarev^^, F. Dudziak64, M. Diihrssen ^9, LP. Duerdoth^^, 
L. Duflotll^ M-A. Dufour^s^ M. Dunford^^, H. Duran Yildiz^^, R. Duxfield^^g^ ^ Pwuznik^^, F. Dydak ^9, 

D. Dzahini5^ M. Diiren'^^^ ^ p_ pbenstein"", J. Ehke^^, S. Eckert''^ S. Eckweiler*^\ K. EdmondsS\ C.A. Edwards^^ 
W. Ehrenfeld^i, T. Ehrich99, T. Eifert29, G. Eigen^^, K. Einsweiler", E. Eisenhandler^^^ T. Ekelofl6^ 

M. El Kacimi^^sc^ m. Ellertl6^ S. Elles*, F. EUinghaus^i , K. Ellis^^^ N. Ellis29, J. Elmsheuser9^ M. Elsing29, R. Ely^'', 

D. Emeliyanovi29^ R. Engelmann^s, A. Engl98, B. Epp62, A. Eppig*"^, J. Erdmann^"^ ^ Ereditato^^^, D. Erikssoni^^*, 

J. Ernst\ M. Ernst^", J. Ernwein^e, D. Errede^^^, S. Errede^^^^^ E. Ertel^^, M. Escalier"^, C. Escobar^^^, 

X. Espinal CuruU", B. Esposito'^'^, F. Etienne^^, A.I. Etienvre^''^, E. Etzion^^^, D. Evangelakou^^, H. Evans^\ 

L. Fabbrii9a49b^ q Fabrc^s, K. Facius^s, R.M. Fakhrutdinoyi^s, S. Falciano^^^a^ a.C. Falou"^ Y. Fang^^^^ 

M. FantiS9a,89b^ a. Farbin^, A. Farillai34a^ j. Farley"^, T. Farooquel5^ S.M. Farrington"^, P. Farthouat29, 
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D. Fasching"2^ Fassnacht^^, D. Fassouliotis^, B. Fatholahzadehi^s, A. Favareto^^'^'S^'", L. Fayard"^ S. Fazio^'^'^'^^^, 
R. Febbraro^^, P. Federic"^'^, O.L. Fedini^i, I. Fedorko^^, W. Fedorko^*, M. Fehling-Kaschek^s, L. Foligioni^^, 

D. Fellmann^, C.U. Felzmann^e, C. Feng32d^ E.J. Feng^", A.B. Fenyuk^^s, J. Ferenceii44b^ j_ Ferland^^^ 

B. Fernandcsi24a,6^ W. Fcrnando^°^ S. Ferrag^^^ Ferrando"*, V. Ferrara''\ A. Ferrarii^*^, P. Fevvaxi^°^, 

R. Ferrariii^^, A. Ferreri^"^, M.L. Ferrer*'^, D. Ferrere''^, C. Ferretti^'^, A. Ferretto Parodi^°'*'^°'', M. Fiascaris^o, 
F. Fiedler^i, A. Filipcic^"*, A. Filippas^, F. Filthaut^O'', M. Fincke-Keeleri^s, ILCN. Fiolhaisi24a,9^ l. Fiorini", 
A. Firan^s, G. Fischer"*!, P. Fischer ^o, M.J. Fisher^o^, S.M. Fisher^^g^ j_ Flammcr^'', M. FlechF, I. Fleck^i, 
J. Fleckner^i, P. Fleischmanni^^ S. Fleischmanni^^, T. Fhck"^^ L.R. Florcs Castihoi^^ M.J. Flowerdcw»^ 
F. Fohhsch^s*^, M. Fokitis^ T. Fonseca Martinl^ D.A. Forbush^^s, A. Formicai^^ A. Forti^^ D. Fortini^^'^, 
J.M. Foster^^ D. Fournier"^ A. Foussat^^, A.J. Fowler'*'^, K. Fowlcri^^^ H. Fox"^!, P. FrancaviUai22a,i22b^ 
S. Franchino**'''''!*''^, D. Francis^^, T. Franki^i, M. Frankhn^^, S. Franz^^, M. Fratcrnah"^'^'"^^, S. Fratina^^^^, 
S.T. French27, R. Froeschl^^, D. Froidevaux^^, J.A. Frost^"^, C. Fukunagal5^ E. Fuhana Torregrosa^^, J. Fuster^'^'^, 

C. Gabaldon29, O. Gabizoni^i, T. Gadfort^^, S. Gadomski^^, G. Gaghardi^O'^'SO'', P. Gagnon", C. Galea^^, 

E. J. Ganas"^ M.V. GaUas^^, V. Gahoi^ B.J. GaUopi29, p. Gahus^^s, E. Galyaev^o, K.K. Gan"'^. y.S. Gao^^^^^, 
V.A. Gapienko*^*, A. Gaponenko*'*, F. Garbcrson*^"'', M. Garcia-Sciveres*^, C. Garcia*^^, J.E. Garcia Navarro''^, 
R.W. Gardncr^'*", N. Garehi^^, H. Garitaonandia"''\ V. Garonnc^^, J. Garvcyi^, C. Gatti^^, G. Gaudio"^^, 

O. Gaumcr^o, B. Gam-i^i, L. Gauthieri^e, I.L. Gavrilcnko''^, C. Gay^^s, G. Gaycken^", J-C. Gayde^^, E.N. Gazis^ 
P. Gc-^2d^ C.N.F. Gcci29, D.A.A. Gecrts^o-l Ch. Gcich-GimbcP, K. GcUcrstcdti^Sa-i^sb^ C. GcmmcS"^, A. GemmelF^ 
M.H. Gcnest^s, S. Gcntilei32a,i32b^ j^j^ Gcorgc^^^ S. Georgc^^ P. Gerhichi^^^ A. Gcrshoni^^ C. Gcwcnigcr^Sa, 
H. Ghazlanc^-'^s'^, P. Ghez", N. Ghodbanc'''-\ B. Giacobbei"^, S. Giagui32a432b^ y_ Giakoumopoulou*, 
V. Giangiobbei22a,i22b^ p Gianotti20. B. Gibbard24, A. Gibsoni'^^s, S.M. Gibson29, G.F. Gicraltowski'\ L.M. Gilbert"^, 
M. Gilchricsci4, V. Gilcwsky'^\ D. Ginbcrg28, A.R. Ginmani29, D.M. Gingrich2''*, J. Ginzburgi'"^'\ N. Giokaris^, 
R. Giordanoi"2aao2b^ Giorgil^ P. Giovannini^^, P.P. Giraud^^e^ D. Giugni*^^, P. Giusti*^^, B.K. Gjclsten"^, 

L.K. Gladihn^^ C. Glasman^o, J. Glatzcr^^, A. Glazov^i, K.W. Ghtza^^^^ q p. Glonti^s, J. Godfrcy"2. j. Godlcwski29, 
M. Gocbel^i, T. G6pfert4-\ C. Gocringer^i, C. G6sshng42, T. Gottfert^^ S. Goldfarb^^ D. Goldin^^^ T. GoUing^s, 
S.N. Golovniai28^ Gomesi24a,b^ L.S. Gomez Fajardo^i, R. Goncalo^^ J. Goncalves Pinto Firmino Da Costa"**, 
L. Goncna2", A. Gonidec29, S. Gonzalcz*^2^ g Gonzalez de la Hoz*^^^ M.L. Gonzalez Silva26, S. Gonzalez-Sevilla^^, 
J.J. Goodson*48, L. Goossens29, P.A. Gorbounov^^ H.A. Gordon24, I. Gorelov*"^^ G. Gorfine*^"^ g Gorini29, 

E. Gorini^2a,72b^ ^ Gorisek^^^ P^ Gornicki^^, S.A. Gorokhov*28, V.N. Goryachev*28, B. Gosdzik^*, M. Gosselink*o^ 
M.L Gostkin^s, M. Gouanere'*, L Gough Eschrich*63^ M. Gouighri*35a^ p, Goujdami*35c^ ^ p Goulette*^ 

A. G. Goussiou*38, c. Goy", L Grabowska-Bold*'^^,/^ V. Grabski^^^^ P. Grafstrom29, C. Grah^^"^ Grahn"^ 

F. Grancagnolo^2a^ g_ Grancagnolo*^ V. Grassi*'*^ V. Gratchev*2i, N. Grau^^^ H.M. Gray29, J.A. Gray^^s, 

E. Graziani*34a^ q.g. Grebenyuk*2i , D. Greenfield*29, T. Greenshaw^^^ 2.D. Greenwood24.J, LM. Gregor"*, 

P. Grenier"3^ E. Griesmayer^^ J. Griffiths*38, N. Grigalashvih6^ A.A. Grillo*^^, S. Grinstein", P.L.Y. Gris^^, 
Y.V. Grishkevich^^ J.-F. Grivaz**'\ J. Grognuz29, M. Groh^^ E. Gross"*, J. Grosse-Knetter^*, J. Groth-Jensen^^, 
M. Gruwe29, K. Grybel*'**, V.J. Guarino^, D. Guest*^^ C. Guicheney^^, A. Guida^2a,72b^ -p. Guillemin^, S. Guindon^^, 
H. Guler^S'*^, J. Gunther*25, B. Guo*^^, J. Guo^-*, A. Gupta^o, Y. Gusakov^^^ V.N. Gushchin*^^, A. Gutierrez^^, 
P. Gutierrez***, N. Guttman*53, 0. Gutzwiller*^2^ g. Guyot*^^, C. Gwenlan**^, C.B. Gwilliam^^^ A. Haas*'*^, 
S. Haas29, C. Haber*^, R. Hackenburg24, H.K. Hadavand^^, D.R. Hadley*^ P. Haefner^^, F. Hahn29, S. Haider29, 
Z. Hajduk^s, H. Hakobyan*^^^ J. Haller^^, K. Hamacher*^^, P. Hamal**^, A. Hamilton4^ S. Hamilton*^*, H. Han^^^, 
L. Han32b^ K. Hanagaki**^, M. Hance*20, C. Handel^*, P. Hanke^*^^, C.J. Hansen**^'^. J.R. Hansen^^, J.B. Hansen^^, 
J.D. Hansen^s, P.H. Hansen^s, R Hansson*^^, K. Hara*^^, G.A. Hare*37, T. Harenberg*74^ p, Harper^^, 
R.D. Harrington^*, O.M. Harris*^^, K. Harrison*'^, J. Hartert*^, F. Hartjes*°5, T. Haruyama*^^, A. Harvey^*^, 
S. Hasegawa*"*, Y. Hasegawa*"*", S. Hassani*'''^, M. Hatch29, D. HaufP^ S. Haug*^, M. Hauschild29, R. Hauser*^^, 
M. Havranek20, B.M. Hawes**^, CM. Hawkes*^ R.J. Hawkings29, D. Hawkins*^^^ T. Hayakawa^^, D Hayden^^^ 
H.S. Hayward^^ S.J. Haywood*29, E. Hazen^*, M. He^^d, S.J. Head*^, V. Hedberg^^ L. Heelan^ S. Heim^^, 

B. Heinemann*-*, S. Heisterkamp•''^ L. Helary", M. Heldmann^^, M. Heller**^, S. Hellnian*'*6a,i46b^ G. Helsens**, 
R.C.W. Henderson^*, M. Henke^^a^ Henrichs^^, A.M. Henriques Correia29, S. Henrot-Versille**^ 

F. Henry-Couannier*^, C. Hensel^^, T. Henfi*'^^, Y. Hernandez Jimenez*^'^, R. Herrberg*^, A.D. Hershenhorn*^^^ 

G. Herten'*^ R. Hertenberger9^ L. Hervas29, N.P. Hessey*°^ A. Hidvegi*'"^'^, E. Higon-Rodriguez*^^ D. Hill'^'*, 
J.C. Hill27, N. HiU^, K.H. HiUer-**, S. Hillert20, S.J. Hillier*^ L Hinchliffe*'*, E. Hines*20, M. Hirose**6, F. Hirsch42, 

D. Hirschbuehl*^^, J. Hobbs*^«, N. Hod*^^ M.C. Hodgkinson*39, P. Hodgson*^^, A. Hoecker^s, M.R. Hoeferkamp*03, 
J. Hoffman39, D. HoffmannSa, M. Hohlfelcl^*, M. Holder*"*!, A. Holmes**^ S.O. Holmgren*46a, T. Holy*27, 

J.L. Holzbauer^s, Y. Homma^^, L. Hooft van Huysduynen*08, T. Horazdovsky*27, C. Horn*'*3, S. Horner48, 
K. Horton**8, J-Y. HostachySS, S. Hou*^*, M.A. Houlden^^^ A. Hoummada*^^^, J. Howarth^^, D.F. Howell**^, 
L Hristova ^\ J. Hrivnac**^, L Hruska*25, T. Hryn'ova^ P.J. Hsu*^^ S.-C. Hsu*^ G.S. Huang***, Z. Hubacek*27, 
F. Hubaut83, F. Huegging20, T.B. Huffman**^, E.W. Hughes^^, G. Hughes^*, R.E. Hughes- Jones82, M. Huhtinen29, 
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p. Hurst^^ M. Hurwitz", U. Husemann^i, N. Huseynov^^.', J. Huston^s, J. Huth^^ G. Iacobuccii°2a^ q. Iakovidis^ 
M. Ibbotson*^ I. Ibragimov^^S R. Ichimiya'^'^, L. Iconomidou-Fayard^^^, J. Idarraga"^, M. Idzik^'^, P. Iengo^°^*'^°^'', 
0. Igonkinai"^^ Y. Ikegami^^, M. Ikeno^^, Y. Ilchenko^^, D. Iliadisi'^'', D. Imbault■^^ M. Inihaeuseri'^4^ Imorii^^^ 
T. Ince^", J. Inigo-Golfin^s, P. loannou^, M. lodicci-'^'*^, G. lonescu"*, A. Irles Quilcsi^^^ K. Ishii6^ A. Ishikawa'^'^, 
M. Ishino^s^ Ishmukhametov^'', C. Issever^i^, S. Istini^a, Y. Itohioi, A.V. Ivashini^s, W. Iwanski^^, H. Iwasaki^^^^ 
J.M. Izen^o, V. Izzo^^^a^ b. Jacksoni^o, J.N. Jackson^^^ P. Jackson"^^ M.R. Jaekol^^, V. Jain^^i, K. Jakobs^s, 
S. Jakobsen^s, J. Jakubek^^^, D.K. Jana"\ E. Jankowskil5^ E. Jansen^^, A. Jantsch^^, M. Janus^", G. Jarlskog^^ 
L. Jeanty", K. Jelen^^, I. Jen-La Plante^o, P. Jenni^^, A. Jcremie"*, P. Jez^s, S. Jezequel^, M.K. Jhai^"*, H. Ji^^^ 
W. Ji^i, J. Jiai48, Y. Jiang32b^ M. Jimenez Belenguer^i, G. Jin^^b^ Jin-''2a^ q_ jinnouchii^^^ M.D. Joergensen^^, 

D. Joffe^s, L.G. Johansen^^ M. Johanscni46aa46b^ Johanssoni^Sa^ p. Johansson^^g^ g_ Johnerf^i, K.A. Johns^ 
K. Jon-Andi46aa46b^ q jones^^^ R.W.L. Joncs^i, T.W. Jones^^ T.J. Jones^^^ q. Jonsson^^, C. Joram^^, 

P.M. Jorgei24a,b^ j. Joseph", X. Ju^^", V. Juranek^^s, p. Jusscl^^ V.V. Kabachenkoi^s, S. Kabana^^, M. Kacii^^, 

A. Kaczmarska^s, P. Kadlecik^^, M. Kado"^ H. Kagan^^^, M. Kagan", S. Kaiser^^ E. Kajomovitzi^^ S. Kalinini^^^ 
L.V. Kalinovskaya^s, S. Kania^^, N. Kanayal''^^ M. Kancdal5^ T. Kanno^", V.A. Kantserov^^^ j Kanzaki^^, 

B. Kaplanl■^^ A. Kapliy^", J. Kaplon^^, D. Kar''^^ M. Karagoz"*, M. Karncvskiy''\ K. Karr^, V. Kartvelishvili^\ 
A.N. Karyukhini28, L. Kashif"^^ A. Kasmi^^, R.D. Kass^os, A. Kastanasl^^ M. Kataoka", Y. Kataokal■'^^ 

E. Katsoufis^, J. Katzy^i, V. Kanshik^, K. Kawagoc*^^, T. Kawanlotol5^ G. Kawamura^i, M.S. Kayli"^ 

V.A. Kazaninio^ M.Y. Kazarinov^^ S.I. Kazi^^', J.R. Kcatcs^^ R. Kcclcrl6^ R. Kchoc''^ M. Kcil'"^"^ q q Kckclidzc^s, 
M. Kclly*^ J. Kcnncdy98, C.J. Kcnncyi^s, M. Kcnyon'"^'\ O. Kcpkai^s, N. Kcrschcn^'', B.P. Kcrscvan^^^ g Kcrsten^^^^ 
K. Kcssokul''^■^ C. Kcttercr^s, M. Khakzad^^, F. Khalil-zadai", H. Khandanyan"''\ A. Khanov"^, D. Kharchonko^s, 
A. Khodinovi48, A.G. Khobdcnkoi^s, A. Khomich''^«'\ T.J. Khoo^^, G. Khoriauli^", N. Khovanskiy*^'-\ V. Khovanskiy^^, 
E. Khramov^s, J. Khubua^i, G. Kilvington^^^ ^ ^:^^7 ^ g_ ^:^^2^ p Q Kim"-\ S.H. Kim"'", N. Kimurai^o, 
O. Kind^^ B.T. King^3^ M. King*^^ R.S.B. King"*, J. Kirk^^f, G.P. Kirsch"*, L.E. Kirsch^^, A.E. Kiryunin^^, 

D. Kisielewska-'^'^, T. Kittclmanni23, A.M. Kivcr^^s, H. Kiyamura^^, E. Kladiva"""^, J. Klaibcr-Lodewigs'*^ M. Klein'^^^ 
U. Klein'^^^ K. Kloinknccht^i, M. Klcmctti^^ A. Klicr^'^i, A. Klimentov^^, R. Klingenbcrg'*^ E.B. Klinkby^^, 

T. Klioutchnikova^s, P.P. Klok^o^, s. Klousi°5, E.-E. Klugc^*^^, T. Kluge^^^ p_ Kluitio^, S. Kluth^^ E. Kneringcr^^^ 
J. Knobloch29, E.B.F.G. Knoops«-\ A. Knue^^, B.R. Ko'^'*, T. Kobayashi^^s^ M. Kobel^^, B. Koblitz^^, M. Kociani^s, 

A. Kocnar"-\ P. Kodys^^e^ Koneke^^, A.G. Konigi"-*, s. Koenig^i, L. Kopke^i, F. Koetsvcldi"^, p. Koevesarki^o, 
T. Koffas^s, E. Koffemanios, F. Kohn^^, Z. Kohout^^^, T. Kohriki^e, T. Koi^-^^, T. Kokott^", G.M. Kolacheyio^, 

H. Kolanoskiis, V. Kolesnikov6^ I. Koletsou^^'^, J. Koll8^ D. Kollar^^, M. KoUefrath^s, S.D. Kolya^^ A.A. Komar^^, 
J.R. Komaragirii42, T. Kondo''^ T. Kono^i'", A.I. Kononov^^^ ^ Konoplichio^.", N. Konstantinidis^^, A. Kootzi^*, 
S. Koperny37, S.V. Kopikov^^s, K. Korcyps, K. Kordas^^^^ y. Koresheyi^s, A. Korni'', A. Korolio^, I. Korolkov", 

E. V. Korolkova"9, V.A. Korotkoyi^s, Q. Kortner^^, S. Kortner^^, V.V. Kostyukhin^o, M.J. Kotamaki^s, S. Kotov9^ 
V.M. Kotov^s^ C. Kourkoumelis^ V. Kouskoural5^ A. Koutsmani°5, R. Kowalewskii*^^ H. Kowalski^^, 

T.Z. Kowalski37, W. Kozaneckii^B, A.S. Kozhin^^s, V. Kral^^^, y.A. Kramarenko^^, G. Kramberger^"^ KraseF^ 

M.W. Krasny"^*, A. Krasznahorkay^"*, J. Kraus*^, A. Kreisel^^^, F. Krcjci^^r^ j_ Kretzschmar'^^, N. Krieger^'', 

P. Kriegeriss, K. KroeningerS*, H. Kroha^^ J. KroU^^o^ j Kroseberg^",' J. Krstic^^a^ u. Kruchonak^s, H. Kriiger^o, 

Z.V. Krumshteyn^s, A. Kruth^", T. Kubota^5^ S. Kuchn^s, A. Kugel^s^^, T. Kuhli^^^ Kuhn62, V. Kukhtin^s, 

Y. Kulchitskyso, S. Kuleshov^i^, c. Kummer^^, M. Kuna^^^ N. Kundu"^, J. Kunkle^^o, A. Kupco^^s, H. Kurashige'^^ 

M. Kurata^^o, Y.A. Kurochkin^o, V. Kus^^s^ -yy Kuykendall^^s, M. Kuze^^?^ p Kuzhir^S O. Kvasnicka^^s^ j Kvita^^, 

R. Kweel^ A. La Rosa^^, L. La Rotonda^^'^'Seb^ L Labarga^", J. Labbe^ S. Lablak^^sa^ c. Lacasta^^^ 

F. Lacava"2a,i32b^ jj Lacker^^, D. Lacour^^, V.R. Lacuesta^^^, E. Ladygin^s, R. Lafaye^ B. Laforge^^^ T. Lagouriso, 
S. Lai^^, E. Laisne^^, M. Lamanna29, C.L. Lampen*^, W. Lampl^, E. Lancon^^^, U. Landgraf*^, M.P.J. Landon'^^, 

H. Landsmani52, J.L. Lane82^ q Lange^i, A.J. Lankford^^^^ F. Lanni24, K. Lantzsch29, V.V. Lapini28.*, S. Laplace^^ 

C. Lapoire20, J.F. Laporte^e, T. LariS^'^, A.V. Larionov 128, A. Larner"^, C. Lasseur29, M. Lassnig29, W. Lau"^, 
P. Laurelli'''^, A. Lavorato"^, W. Lavrijsen", P. Laycock'^^, A.B. Lazarev^^, A. Lazzaro*^*'^^'', O. Le Dortz'^^, 

E. Le Guirriec^s, C. Le Maner^^s, E. Le Mcnedeu^e, A. Lebedev^", G. Lebel^^, T. LeCompte^, F. Ledroit-Guillon^^, 
H. Leel°^ J.S.H. Lee^^", S.C. Lee^^i, L. Leel^^ M. Lefebvrei^^, M. Legendre^e, A. Leger^^ B.C. LeGeyti20, 

F. Legger^^, C. Leggett", M. Lehmacher^o, G. Lehmann Miotto^^, X. Lei^, M.A.L. Leite^^b, R. Leitner^^e^ 

D. Lellouch"!, J. Lellouch^^ M. Leltchouk34, V. Lendermann^^a^ KJ.C. Leney"^^, T. Lenz^^'', G. Lenzen^^^, 

B. Lenzii3^ K. Lconhardt43, S. Leontsinis^ C. Leroy^^^ J-R. Lessardl'^^ J. Lesser^^a^ c.G. Lester27, 

A. Leung Fook Clieong^^2, j. Leveque^, D. Levin*^, L.J. Levinson-"^^^ , M.S. Levitski^^s^ y[ Lewandowska2^, 

G. H. Lewisl"^ M. Leytoni^, B. Li^s, H. Lii^2^ g_ Lj32b^ x. Li^^ Z. Liang^", Z. Liang^is,", R. Libertii^Sa, p. Lichard^", 
M. Lichtnecker^s, K. Lie^^s, W. Liebig", R. Lifshitzi52, j.N. Lilley^^ C. Limbach20, A. Limosani^e, M. Limper^^, 
S.C. Linisi'P, F. Lindel°^ J.T. Linnemann«^ E. Lipelesi20, L. Lipinskyi25, A. Lipniackai^, T.M. Uss^^^, D. Lissauer^^, 
A. Lister^s, A.M. Litke^^^, C. Liu28, D. Liui^i'-?, r. Liu«^ J.B. Liu«^ M. Liu32b, S. Liu2, Y. Liu32b, M. Livan"^*'"^'', 
S.S.A. Livermore"8, A. Lleres^^, S.L. Lloyd^'^, E. Lobodzinska'^i , P. Loch^, W.S. Lockman"7, s. Lockwitz^^s^ 
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T. Loddenkocttcr^o, F.K. Loebinger^^, A. Loginovl^^ C.W. Loh^^^, T. Lohsel^ K. Lohwasscr^^, M. Lokajiceki^s, 
J. Loken y.P. Lombardo®^'*, R.E. Long'"!, L. Lopesi24a,fc, d. Lopez Mateos^^''', M. Losada^ea^ p. Loscutoffi^, 
F. Lo Sterzo"2a,i32b^ j Lostyi^Sa^ X. Lou^°, A. Lounis"5, K.F. Loureiroi'52, J. Lovc^i, P.A. Lovc^i, A.J. Lowci^s.^^ 
F. Lu32a, L. Lu39, H.J. Lubattii38, C. Luci"2a,i32b^ ^ Lucottc^^ A. Ludwig43, D. Ludwig^i, I. Ludwig"*, J. Ludwig^s, 

F. Luehring*'^, G. Luijckx^*^^, D. Lumb'**, L. Luminari^'^^a^ g Lund^^'', B. Lund-Jcnscn^"''', B. Lundberg'^^, 

J. Lundbergi46a,i46b^ j_ Lundquisf'''\ M. Lungwitz«\ A. Lupii22a,i22b^ q Lu^z^^, D. Lynn^^ J. Lys^^, E. Lytkcn^^, 
H. Ma^'^, L.L. Ma^^^ J.A. Macana Goia^^, G. Maccarrone''^, A. Macchiolo^^, B. Macek^^, J. Machado Miguens^24a^ 
D. Macina^^, R. Mackeprang^^, R.J. Madaras", W.F. Mader^^^ ^ Maenner^^^^ T. Maeno^*, R Mattig^'^^, S. Mattig^S 
P.J. Magalhaes Martinsi24a,s^ L_ Magnoni^^, E. Magradze^^ Y. Mahalalel^^^, K. Mahboubi''^, S. Mahmoud'^^ ^ 

G. Mahout^^ C. Maianii32a,i32b^ Maidantchik23a, A. Maioi24a,b^ s. Majewski24, Y. Makida^^^, N. Makovec"^ 
P. Mal^ Pa. Malecki^s, P. Malecki^s, V.P. Maleevi2i, F. Malek^s, U. Mallik^s, D. Malon^, S. Maltezos^ 

V. Malyshcv^°^, S. Malyukov^'^ R. Mameghani^^, J. Mamuzici2b^ ^ Manabe'^*', L. Mandclli^^'^, I. Mandic^^, 

R. Mandryschl■^ J. Mancirai24a^ p.S. Mangcard^s, I.D. Manjavidzc^^, A. Mann''^^^ p Manning^^^, 

A. Manousakis-Katsikakis*^, B. Mansoulie^^'^^ A. Manz^^, A. Mapelli2'3, L. Mapelli29, L. March J.F. Marchand29, 

F. Marchesei33a,i33b^ q Marchiori'^^ M. Marcisovskyi25, A. Marin2i>*, CP. Marino^i, F. Marroquini23a, R. Marshall82^ 
Z. Marshall^'*''-, F.K. Martcnsi^*, S. Marti-Garcia^^^^ A.J. Martin"'\ B. Martin29, B. Martin*^, F.F. Martini20, 

J. P. Martin^3^ Martin'"'^, T.A. Martin^^, B. Martin dit Latour^^, M. Martinez", V. Martinez Outschoorn^'^, 

A. C. Martyniuk'^2^ Marx'^2^ p. Marzanoi'''2a^ Marzin"\ L. Masetti^S T. Mashimol■'^^ R. Mashinistov*^"^ 

J. Ma8ik»2, A.L. Maslennikov"'^ M. Mafi^^^ j. Massa^^^'^^'', G. Massaro^^^, N. Massol", A. Mastroberardino36a.36b^ 
T. Masubuchii'''^, M. Mathes2", P. Matricon"^ H. Matsumotol^^ H. Matsunaga^^^, T. Matsushita^^, 

C. Mattravers"8-', J.M. Maugain20, S.J. Maxfield^^^ q Maximoyi"^, E.N. May\ A. Mayne^^o, R. Mazinii5\ 

M. Mazur2", M. Mazzanti8'^'\ E. Mazzonii22aa22b^ ^ p Kcc^\ A. MeCarnl'^^ R.L. MeCarthy"8, T.G. McCartliy28, 
N.A. McCubbini29, K.W. McFarlane^'^, J.A. Mcfayden^^^ H. MeGlone''^^^ G. Mehedlidze'"^!, R.A. MeLaren2». 
T. Mclaughlani"^, S.J. McMahoni29, R.A. MePhersoni^s^*, A. Meade*", J. Mechnichi"'\ M. Mechtel""*, M. Medinnis4\ 
R. Meera-Lebbai"!, T. Meguro"^ R. Mehdiyev'^^, S. Mehlhase^^, A. Mehta^^^ Meier^^a^ j_ Meinhardt''* , 

B. Meirose^^ C. Melachrinos^", B.R. Mellado Garciai^2^ l_ Mendoza Navasi62, z. Mengi^i'^, A. Mengarellii^'^'i^'', 

S. Menke^^, C. Menot29, E. Meoni", K.M. Mercurio", P. Mermod"*, L. Merolai"2a402b^ ^ Meroni^^^, F.S. Merritt^o, 

A. Messina29, J. Metcalfeio-^ A.S. Mete*^"^ Meuser2", C. Meyer^^, J-P. Meyer^^e, J. Meyer^^^^ J. Meyer^"^ 

T.C. Meyer29, W.T. Meyer^", J. Miao-32d^ g_ MichaP", L. Micu25a, R.P. Middletoni29, p. Miele29, S. Migas^^, 

L. Mijovic^i, G. Mikenbergi7\ M. Mikestikovai25, B. Mikulec^^, M. Mikuz^"^ Miller"3, R.j. MiUer^s, 

W.J. Mills^*^*^ C. Mills5^ A. Miloyi^'i, D.A. Milstead"<^'^'"<^'', D. Milstein^^i, A.A. Minaenko^^s, M. Miiianoi'^^, 

LA. Minashvili^s, A.L Mincerlo^ B. Mindur^^, M. Mineev^s, Y. Ming^^o, L.M. Mir", G. Mirabellii32a^ 

L. Miralles Verge", A. Misiejuk^^ J. Mitrevski^^^, G.Y. Mitrofanovi28, V.A. Mitsou^^T^ Mitsui6^ P.S. Miyagawa82, 

K. Miyazaki'5'', J.U. Mj6rnnlark^^ T. Moa"'''*'"*^^, P. Mockett^^s^ g Moed", V. Moeller27, K. Monig^i, N. Moser^o, 

S. Mohapatra"^ B. Mohn^^, W. Mohr^^, S. Mohrdieck-Moek^^, A.M. Moisseevi28.*, R. Moles- Vallsi*^^, 

J. Molina-Perez29, L. Moneta"^ J. Monk''^ E. Monnier83, S. Montesano^s^'S^b^ p. Monticelli^", S. Monzanii^^'i^^, 

R.W. Moore^, G.F. Moorhead^^, C. Mora Herrera^^, A. Moraes^^^ a. Moraisi24a,6^ jvg Morange^^e, G. Morello^^^'^sb^ 

D. Moreno^\ M. Moreno Llacer^*^^, P. Morettini'™*", M. Morii'", J. Morin'^^^ Y. Morita^*', A.K. Morley29, 

G. Mornacchi29, M-C. Morone^^, S.V. Morozov^^ J.D. Morris^^^ H.G. Moser^^, M. Mosidze^i, J. Moss^o^, 

R. Mount^^^^ E Mountricha^ S.V. Mouraviev^^, E.J.W. Moyse^^, M. Mudrinic^^b^ p Mueller^s^, J. Muelleri23, 

K. Mueller20, T.A. Miiller^^, D. Muensterniann29, A. Muijs^o^, A. Muir^^s, Y. Munwesi'^3^ Murakami^^, 

W.J. Murrayi29, 1. Musschel°^ E. Mustoi°2a,i02b^ j^ q Myagkovi28, M. Myskai25, J. Nadal", K. Nagaii'^o, 

K. Nagano^s, Y. Nagasaka^°, A.M. Nairz29, Y. Nakahama"^ K. Nakamura^^^, L Nakano"", G. Nanava^o, 

A. Napier^si, M. Nash^^'^ N.R. Nation2i, T. Natterniann20 , T. Naumann^i, G. Navarroi62^ jj ^ Neal*^, E. Nebot^°, 

P.Yu. Nechaeva^^, A. Negri"^'''"^'^, G. Negri29, S. Nektarijevic^^, A. Nelson^", S. Nelson^^s^ rj. -^ Nelson"3, 

S. Nemeceki25^ p Nemethyi°8, A.A. Nepomuceno23a^ Nessi^^-*, S.Y. Nesterov^^S M.S. Neubauer^^^, A. Neusiedl^^ 

R.M. Nevesi°8^ p Nevski24, P.R. Newman^'^, R.B. Nickerson"*. R. Nieolaidoui36, L. Nicolasi39^ p Nicquevert29, 

F. Niedercorn"5, J. Nielseni37, T. Niinikoski29, A. Nikiforoyi^, V. Nikolaenkoi28, K. Nikolaev^s, L Nikolic- Audit ^^ 
K. Nikolopoulos^^, H. Nilsen4^ P. Nilsson^ Y. Ninomiya ^^s, A. Nisatii32a^ rp_ Nighiyama^^ R. Nisius9^ 

L. Nodulman^ M. Nomachi"^, L Nomidis^-''", H. Nomotoi5'\ M. Nordberg29, B. Nordkvist"^^^^''^'', P.R. Norton^^^, 
J. Novakovai26, M. Nozaki^e, M. Nozicka"*!, L. Nozka"3, i.m. Nugent^^^'', A.-E. Nuncio-Quiroz20, 

G. Nunes Hanninger2", T. Nunnemann9^ E. Nurse^^, T. Nyman29, B.J. 0'Brien4^ S.W. CNeale^^'*, D.C. O'Neil"^, 
V. 0'Shea53, E.G. Oakhani28^'', H. Oberlack^^, J. Ocariz'^8^ ^ Ochi^^, S. Oda^^s, S. Odaka^^^ J. Odier83, H. Ogren^i, 
A. Oh82, g u Qj^44^ c c. Ohm"6a,i46b^ rp ohshimai°\ H. Ohshita"o, T.K. Ohska'^^ T. Ohsugi^^, S. Okada^^ 

H. Okawai63^ y. Okumura^^S T. Okuyamal5^ M. Olcese^"'', A.G. 01chevski6^ M. 01iveirai24a,s^ 

D. Oliveira Daniazio2'*, E. Oliver Garcia^'^'^, D. Olivito^20^ ^ 01szewski38, J. 01szowska38, C. Omachi*''^, 

A. Onofrei24a,«^ p.u.E. Onyisi30, G.J. Orami^sa^ m.J. Oreglia30, F. Orellana^^, Y. Oreni^a, D. Orestano"4a,i34b^ 
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I. Orloyio^ C. Oropeza Barrera^^^ g Orr^^s, E.O. Ortega^o, B. OsculatP'^-^o'^, R. Ospanoyi^o, C. Osuna", 

G. Otero y Garzon^e, J.P Ottersbachio^, M. Ouchrifi^sd^ p. Ould-Saada"^ A. Ouraoui^e, Q. Quyang^^^, M. Owen^^^ 
S. Owen"9, O.K. Oye^^, V.E. OzcaniSa, N. OzturF, A. Pacheco Pages", C. Padilla Aranda", E. Paganisi^s, 

F. Paige24, K. Pajchel"^, S. Palestini^^, D. Pallin^^, A. Palmai24a,b^ j Palmer^'^, Y.B. Pan^^^ E. Panagiotopoulou^, 

B. Panes3i'\ N. PanikashvilF, S. Panitkin^^, D. Pantea^^^, M. Panuskova^^s^ y Paolonei^s^ A. Paolonii33a,i33b^ 

A. Papadclisi'''^'^, Th.D. Papadopoulou^, A. Paramonov^, W. Park^^-'', M.A. Parkcr^'^, F. Parodi''^"^'^°'', J. A. Parsons^^, 

U. ParzefalF, E. Pasqualucci^^a^ A. Passerii34a^ p. FastoTe^^'^"'^^'^'", Fr. Pastore^^, G. Pasztor '^9'"', S. Pataraia"^, 

N. Pateli5°, J.R. Pater^^ S. Patricellii°2a,io2b^ rp pa^iySS^ m. Pecsyi^*"^, M.I. Pedraza Morales^^^^ 

S.V. Pclcganchukio^, H. Pcng^'^^ R. Pengo^^, A. Pcnson^-*, J. Penwell^i, M. Perantoni^s^^ K. Perez^^.'", 

T. Perez Cavalcanti'^\ E. Perez Codina", M.T. Perez Garcfa-Estan^^^, V. Perez Reale^^, 1. Peric^", L. Perini^^'^'S^'^, 

H. Pernegger^s, R. Perrino'^^a^ p Perrodo"*, S. Persembe^'', V.D. Peshekhonov'^^, O. Peters^^^, B.A. Petersen^^, 
J. Petcrscn^^, T.C. Petersen^^, E. Petit*^^ A. Petridis^^"*, C. Petridou^'^'', E. Petroloi32a^ p. Petruccii34a,i34b^ 

D. Petschull^i, M. Pcttenii^s^ R. Pezoa^i'^, A. Phan^e, A.W. PhiUips^^, P.W. Phillipsi^s, G. Piacquadio^^, 

E. Piccaro'^^ M. Piccininii^'^'i^'^, A. Pickford^^^ g picc^i, R. Picgaia^^, J.E. Pilchcr^o, A.D. Pilkington^^ 
J. Pinai24a,b^ M. Pinamontii64a,i64c^ A. Pindcr"*, J.L. Pinfold^, J. Ping32<=, B. Pintoi24a,b^ q. Pirotte^^, 

C. Pizio89^'89b^ Placakytc4i, M. Plamondoni^f, W.G. Plano82, M.-A. Pleier24, A.V. Pleskachi^s, A. Poblagucv24, 
S. Poddar^sa^ p Podlyski^''^, L. Poggioli"^^ T. Poghosyan^", M. Pohl49, F. Polci5^ G. PoIcscIIqII^^, A. Policicchioi^^, 

A. Polini^*^'^, J. PolF''', V. Polychronakos^4^ D.M. Pomaredc^'^^, D. Pomcroy^^, K. Pommcs^^, L. Pontccorvo^''^'^, 

B. G. Popc«», G.A. Popcncciu^S'^, D.S. Popovici^^^ A. Popplcton^^, X. PortcU Bucso4«, R. Portcri*^''\ C. Posch^i, 

G. E. Pospclov^s, S. Pospisili27^ LN. Potrap"^ C.J. Pottcri4", C.T. Pottcr"4, Q. Poulard^'', J. Povcdai^^ R. Prabhu^^, 
P. Pralavorio'^'l S. Prasad", R. Pravahan^, S. Prclf'4^ ^ Prctzli^. L. Pribyl^^ D. Pricc^'i, L.E. Priced M.J. Pricc^^, 
P.M. Prichard'-', D. Pricur^^s^ Primavcra^^a^ ^ Prokoficv^o*, F. Prokoshin'^^'', S. Protopopcscu24, J. Proudfoot^, 
X. Prudent'^^^ jj_ Przysiezniak'^, S. Psoroulas^", E. Ptacck"4^ j. Purdhani*^^ M. Purohit24'''\ P. Puzo"^ 

Y. Pylypchenko"^ J. Qian^'^, Z. Qian^^, Z. Qin4i, A. Quadt54^ p, p Quarrici4, W.B. Quaylc^^^ F. Quinonez^i^, 
M. Raas^""*, V. Radescu^s^^ p. Radics^o, T. Rador^*^^, F. Ragusa^^^-ssb^ q pahal^^^, A.M. Rahimiio^ D. Rahni24, 
S. Rajagopalan24, M. Rammensee''* , M. Ramnies"\ M. Ramstedt^'^^'^'i'^^'', K. Randrianarivony^^, P.N. Ratoff \ 

F. Rauschcr^s, E. Rauter^^, M. Raymond^^', A.L. Read"^, D.M. Rcbuzzi"^^'"^'', A. Rcdclbachi^^^ q pcdlinger24, 
R. Reece^^o^ Reeves4", A. Rcicholdlo^ E. Rcinherz-Aronisi^^ A. Reinschii4^ j Rcisingcr42, D. Rcljici^a^ 

C. Rembscr^s, Z.L. Ren^^i, A. Rcnaud"'\ P. Renkel^^, B. Rensch^^, M. Rescignoi32a^ g Rcsconi*^^, B. Resende^^e, 
P. Reznicek^s, R. Rezvanii^s, A. Richards^^ R. Richter^^, E. Richter-Was^^.^, M. RideF^^ S. Rieke«\ M. Rijpstral°^ 
M. Rijssenbeeki48, A. Rimoldi"9a,ii9b^ p. Rinaldii^*^, R.R. Rios^^, I. Riu", G. Rivoltella^^'^'SS'^, F. Rizatdinova"^, 
E. Rizvi^^ S.H. Robertson^^'', A. Robichaud-Veronncau49, D. Robinson^^, J.E.M. Robinson^'^, M. Robinson"^, 

A. Robson53, J.G. Rocha de Uma^°^, C. Rodai22a,i22b^ p, ^^^^ pj^g gantos^^, S. Rodier^o, D. Rodriguezi62, 

Y. Rodriguez Garcial^ A. Roe5^ S. Roe^^, O. R0hne"^ V. Rojo\ S. Rom^^\ A. Romaniouk9^ V.M. Romanov^^^ 

G. Romeo^^, D. Romero Maltrana^i^, L. Roos^«, E. Ros^^^ S. Rosatii32a432b^ j^p Rose'^^ G.A. Rosenbauml''^^ 
E.I. Rosenberg64, P.L. Rosendahl", p. Rosselet^^ V. Rossetti", E. Rossii°2a,i02b^ j^ p possi^o^, L. Rossi^^'^'SS'^, 
M. Rotaru^sa, I. Rothi^S J. Rothbergi'^^^ D. Rousseau"^ C.R. Royon"^ A. Rozanov^^^ y. Rozen^^^^ X. Ruanll^ 

I. Rubinskiy4i, B. Ruckert^^, N. Ruckstuhl^os, V.I. Rud^^, G. Rudolph62, p. Rdhr^, F. Ruggicrii34a434b^ 

A. Ruiz-Martinez^4^ p Rulikowska-Zarebska^'', V. Rumiantsev^^'*, L. Rumyantsev^^, K. Runge^^, O. Runolfsson^°, 
Z. Rurikova^^ N.A. Rusakovich^s, D.R. Rust^S J.P. Rutherfoord^ C. Ruwiedel^^, P. Ruzicka^^s^ y.F. Ryabov^^i, 
V. Ryadovikovi28, p. Ryan^^, M. Rybar^^e, G. Rybkin"-\ N.C. Rydcr"«, S. Rzaevai°, A.F. Saavcdrai^o, I. Sadchi^^^ 

H. F-W. Sadrozinski"^ R. Sadykov^s, F. Safai Tehrani"2a,i32b^ H gakamoto^^s, G. Salamannaio^, A. Salamoni33a^ 
M. Saleemi", D. Salihagic9^ A. Salnikov"^, J. Salt^^^, B.M. Salvachua Ferrando^ D. Salvatore^^^'^eb, p. Salvatore^^Q^ 
A. Salzburgcr^", D. Sampsonidisi-'^4^ p p Samset"^, H. Sandaker^^, H.G. Sandcr^i, M.P. Sanders^^, M. Sandhoff^^*, 
P. Sandhul5^ T. SandovaP^, R. Sandstroemio^, S. Sandvoss^^^^ p, p ^ Sankey^^s, A. Sansoni^^ 

C. Santamarina Rios^^, C. Santonins, R. Santonicoi33a,i33b^ jj Santos^^^a, j.g. Saraiva^^^a.^, t. Sarangii72, 

E. Sarkisyan-Grinbaum^ F. Sarrii22a,i22b^ q gartisohni^4^ q gasaki«^ T. Sasaki^e, N. Sasao6^ I. Satsounkcvitch^o, 
G. Sauvage^, J.B. Sauvan^s, P. Savardi^s.^, V. Savinovi23, D.O. Savu^^, P. Savva ^, L. Sawyer24.J, D.H. Saxon53, 
L.P. Says33, C. Sbarrai^-^'isb, A. Sbrizzi^^^'i^b, Q. ScalW^, D.A. Scannicchio^s^^ j Schaarschmidt"^, P. Schacht^s, 
U. Schafer^i, S. Schaepe^o, S. Schaetzel^^^, A.C. SchafFer"^ D. Schailo^^ R.D. Schambergeri^^ A.G. Schamoyio^ 
V. ScharfSS'^, V.A. Schegelskyi^i, D. ScheirichS^, M.I. Scherzer", C. Schiavi^o^-sob^ j_ gchieck^^, M. Schioppa36a.36b^ 

S. Schlenker29, J.L. Schlereth^ E. Schmidt^^, M.P. Schmidt^^^'*, K. Schmieden^o, C. Schmitt^S M. Schmitz^o, 

A. SchoningSSb, M. Schott^^, D. Schouteni42, j. Schovancovai^s, M. SchramSS, G. Schroeder^i, N. Schroer58<=, 

S. Schuh29, G. Schuler29, J. Schultesi^*^ H.-G. Schultz-GoulonSS'^, H. Schulz^s, J.W. Schumacher^o, M. Schumacher48, 

B. A. Schumm^^'^, Ph. Schune^^^, C. Schwanenberger^^, A. Schwartzman^^s^ pjj Schwemling'^^, R. Schwienhorst^^, 

R. Schwicrz43, J. Schwindlingi^e, W.G. Scott^^s, J. Scarcy"4^ p. Scdykhi^i, p. Scgura", S.C. Seidcllo^ A. Scidcni^^, 

F. Seifert43, J.M. Seixas23'^, G. Sekhniaidzei°2a^ D.M. Seliverstov^^i^ b_ gellden^sa^ q. gellers^^^ M. Seman"^'^, 



15 



N. Scmprini-Cesarii9^^i9b^ ^ Serfon9^ L. Serin"^, R. Seuster^^, H. Severinii", M.E. Sevior^^^ a. Sfyrla^^, 

E. Shabalina^^^ M. Shamim"", L.Y. Shan32a, J.T. Shank^i, Q.T. Shao^e, M. Shapiro", RB. Shatalov^^, L. Shaver^, 

C. Shaw''^-\ K. Shawi64a,i64c^ Shermani^'^ P. Shcrwood^^ A. Shibatai"^, S. Shimizu^^, M. Shimojimai°°, T. Shin^e, 

A. Shmeleva^^^ M.J. Shochet^o, D. Shorti^*, M.A. Shupe^, P. Sichoi^s, A. Sidotii32a,i32b^ a. Siebel"^ F. Siegert^^^, 

J. Siegrist", Dj. Sijacki^^a, Q. Silbert^^i, J. Silvai^^a.b^ y. Silveri^s, d. Silversteini^^, S.B. Silversteini^Sa^ y Simak^'^\ 
O. Simardi-'^e, Lj. Simici^a, S. Simion"^ B. Simmons^^ M. Simonyan^s , P. Sinervoi^s, N.B. Sinev"*, V. Sipicai^i, 
G. Siragusa^S A.N. Sisakyan^^, S.Yu. Sivoklokov^^ J. Sjolin"^'''"^'', T.B. Sjursen^^ L.A. Skinnaril^ K. Skovpenio^ 
P. Skubic"!, N. Skvorodnev22, M. Slater", T. Slaviceki27, K. Sliwai^i, T.J. Sloan^i, J. Sloper^s, V. Smakhtini^S 
S.Yu. Smirnov^^ L.N. Smirnova^^, O. Smirnova^^, B.C. Smith", D. Smith"^, K.M. Smith^^^ ^/j Smizanska^^, 
K. Smoleki27, A.A. Sncsarcv^^ S.W. Snow^^, J. Snow"!, J. Snuverinki°5, S. Snydcr^^, M. Soarcsi24a^ r. Sobie^^s.^ 
J. Sodomkai27, A. Soffcri''^-\ C.A. Solans^e^, M. Solari27, j. Solc^^^, E. Soldatov^^, U. Soldevilai67, 

E. Solfaroh Caminoccii32a,i32b^ A ^. Solodkovi28, Q.V. Solovyanovi28, J. Sondcrickcr24, N. Soni2, V. Sopkoi27, 

B. Sopkoi27, M. Sorbi*^9^'89b, ^ Sosebee^ A. Soukharcvi"^ S. Spagnolo^2a,72b^ p_ Spano^^, R. Spighil»^ G. Spigo29, 

F. Spilai32a,i32b^ g_ Spiritii34a, R. Spiwoks29, M. Spoustai26, T. Spreitzcri-^^, B. Spurlock^ R.D. St. Dcnis^^, 
T. Stahli^i, J. Stahlniani20, R. Stamen^^^, E. Stanecka29, R.W. Stanek^, C. Stanescui34a, s. Stapncs"^ 

E.A. Starchenkoi28, J. Stark^^, P. Starobai25, R Starovoitov^i, A. Staude^^, P. Stavinai44a^ g. Stavropoulos", 

G. Steele^s, P. Steinbach^^^ P. Steinbcrg24, I. Stckli27, b. Stclzcr"2, H.J. Stclzcr^i, O. Stclzer-Chiltonissa^ 

H. Stenzel52^ Stevenson^^ G.A. Stcwart''^-\ J.A. Stinings2", T. Stockmanns20, M.C. Stockton29, K. Stocrig^s, 

G. Stoicea25a, S. Stonjck''^ P. Strachotai26, A.R. StradUng^ A. Stracssncr^s, J. Strandbcrg^^ S. Strandbcrgi46a,i46b^ 

A. StrandHe"^ M. Strangi"^, E. Strauss^^^, M. Strauss"!, P. Strizenec"'*'^, R. Str6hmori^-\ D.M. Stromi", 

J.A. Strong^fi'*, R. Stroynowski'^^ J. Struboi29, B. Stugu^^, I. Stumcr24^*, J. Stupak"*, P. Stimni^^ D.A. Sohi^i.", 

D. Sui43, HS. Subramania2, A. Succurro", Y. Sugaya"^ T. Sugimotoi"i, C. Suhr^o^ K. Suita^'^ M. Suki26, 
V.V. Sulin»^ S. Suhansoy^d, T. Sumida29, X. Sun5'\ J.E. Sundcrmann-**, K. Surulizi64a464b^ g Sushkov", 
G. Susinno-'^f'^-'*'^'', M.R. Suttoni^s, Y. Suzuki^^, Yu.M. Sviridovi28, S. Swedish^^s, I. Sykorai44a^ t. Sykorai26, 

B. Szclcss29, J. Sanchczi*^^ D. Tsi^""\ K. Tackmann29, A. Taffardi^s, R. Tafirouti^^^, A. Taga"^, N. Taiblumi^s, 
Y. Takahashiioi, H. Takai24, R. Takashima^s, H. Takcda^^, T. Takcshita^^o, M. Talby^^, A. Talyshcyio^, 

M.C. Tamsett24, J. Tanaka^5^ R. Tanaka"^ S. Tanaka^^i, S. Tanaka^^, Y. Tanaka^o", K. Tani^^, N. Tannoury^^^ 
G.P. Tappern29, S. Tapprogge^^, D. Tardif^^^, S. Tarcnii52^ p Tarrade24, G.F. Tartarehi^^^, P. Tasi26, M. Tasevskyi25, 

E. Tassi36a'36b^ Tatarkhanov", C. Taylor", F.E. Taylor92, G.N. Taylor^^ W. Taylor^ssb^ 

M. Teixeira Dias Castanheira^^, P. Teixeira-Dias'^^ K.K. Temming^s, H. Ten Kate29, P.K. Teng^^i, S. Terada^*^, 

K. Terashi^ss^ j Terron^o, M. Terworf^i-™, M. Testa^^, R.J. Teuscher^^s.^, c.M. Tevlin82, J. Thadome"^, 

J. Therhaag20, T. Theveneaux-Pclzcr'^^ M. Thioye"^ S. Thonia'^^^ j p_ Thomas", E.N. Thompson*^'', 

P.D. Thompson", P.D. Thompsoni^s, A.S. Thompson^^^ p Thomsoni20, M. Thomson27, R.p. Thun*^, T. Tici25^ 

V.O. Tikhomirov^^, Y.A. Tikhonovi°^ C.J.W.P. Timmermans^O'*, P. Tipton"^ F.J. Tique Aires Viegas29, 

S. Tisserant^^^ j_ Tobias''^, B. Toczek^^, T. Todorov"*, S. Todorova-Novai^i, B. Toggcrsoni^^, j. Tojo^*^, S. Tokar"^'', 

K. Tokunaga'^^, K. Tokushuku'^^ K. ToUefson^s, M. Tomotoi°\ L. Tompkins", K. Toms^^^, Q. Tong32a, 

A. Tonoyani3, C. Topfeli'^, N.D. Topilin^s, I. Torchiani29, E. Torrence"^, E. Torro Pastor^^^, j. Toth*^'"', 

F. Touchard*^^ p)_R_ Tovey^^s, D. Traynor^^, T. Trefzger"^, J. Treis20, L. Trcmblet29, A. Tricoh29, I.M. Trigger^^Sa^ 
S. Trincaz-Duvoid^^, T.N. Trinh''^, M.F. Tripiana™, N. Triplett^^, W. Trischuki^s, A. Trivedi24>^, B. Trocme^^, 

C. Troncon*9a^ Trottier-McDonald"2, A. Trzupek^^, C. Tsarouchas29, J.C-L. Tseng"^, m. Tsiakirisl°^ 

P.V. Tsiareshka^o, D. Tsionou'', G. Tsipolitis^, V. Tsiskaridzc''^ E.G. Tskhadadze^i, I.I. Tsukcrman'^^^ V. Tsulaiai23, 
J.-W. Tsung20, S. Tsuno'^^ D. Tsybychev"^, A. Tua^^s, J.M. Tuggle^o, M. Turala^^, D. Tureceki27, i. Turk Cakir^^ 

E. Turlayi"^ R. Turra^^'^'^^'', P.M. Tuts^*, A. Tykhonov''^ M. Tylmad"^^'"^'', M. Tyndeli29, H. Tyrvainen29, 

G. Tzanakos^ K. Uchida2", I. Ucdai'^^^^ R. Ucno28, M. Ugland^^, M. Uhlenbrock2", M. Uhrmacher^"^ p_ ukegawa^'^o, 
G. Unal29, D.G. Underwood^ A. Undrus24, G. Unel^^^^^ Y. Unno<^^ D. Urbaniec^^, E. Urkovskyi^a, p. Urrejola^i'^, 

G. Usai^ M. Uslenghi"9'^'"9^, L. Vacavant^^, V. Vaceki27, b. Vachon8^ S. Vahsen", C. Valderanis^", J. Valentai25^ 
P. Valentei32a^ Valcntinettii^^-i^'', S. Valkari26, E. Valladolid Gallegoi^^, S. Vallccorsai52^ j Vails Ferrer^", 

H. van der Graaf^o^, E. van der Kraaij^o^, R. Van Der Leeuwl°^ E. van der Poell°^ D. van der Ster29, B. Van Eijki°5, 
N. van Eldik®^, P. van Gemmeren^, Z. van Kesteren^°^, I. van Vulpen^"^, W. Vandelli29, G. Vandoni29, A. Vaniachine^, 
P. Vankov''-^, F. Vannucci"^^, F. Varela Rodriguez29, R. Vari-^32a^ E.W. Varnes^, D. Varouchas", A. Vartapetian'^, 
K.E. Varvelliso, V.I. Vassilakopoulos^e, F. Vazeille^^, G. VegniS^^'SSb, j.j. Veillet"^, C. Vellidis^, F. Velosoi24a, 

R. Veness29, S. Venezianoi32a^ Ventura''2^'72b, d. Ventura^^s^ jyj Venturi^^, N. Venturi^^, V. Vercesi"^^, 
M. Verduccii38, W. Verkerkei"^, J.C. Vermeulen^os, A. Vest^^^ M.C. Vetterh"2,d^ i Vichoul'^^ T. Vickey"^'^^?', 
G.H.A. Viehhauser"8, S. Yiel^^^, M. Villai^a.isb^ Villaplana Perezi67, e. Vilucchi^^ M.G. Vincter28, E. Vinek29, 
V.B. Vinogradov^^ M. Virchaux^^e,*, s. Viret^^, J. Virzi", A. Vitale is^.isb^ q Vitells"\ M. Viti^\ I. Vivarelli^^ 

F. Vives Vaque", S. Vlachos^ M. Vlasaki27, N. Vlasov20, A. Vogel20, P. Vokaci27, G. Volpi''^ M. Volpi", 

G. Volpini89'^, H. von der Schmitt^^ J. von Loeben^^, H. von Radziewski^s, E. von Toerne20, V. Vorobeli26, 



16 



A.P. Vorobievi28, V. Vorwerk", M. Vos^^^, R. Voss^^, T.T. Voss"'^, J.H. Vossebeld^^^ ^.S. Vovenkoi^s, N. Vranjes^^a, 

M. Vranjes Milosavljevici^'^, V. Vrba^^s^ jyj Vreeswijk^o^ T. Vu Anh^^, R. Vuillermet^^, I. Vukoticll^ W. Wagner^^*, 

R Wagneri20, H. Wahlenl7^ J. Wakabayashii^i, J. Walbersloh42 , S. Walch^^, J. Waldcr^i, R. Walker^^, 

W. Walkowiak"!, R. Wall^''^, P. Waller^^^ C. Wang^^, H. Wang^^^ H. Wang32b.^, j_ Wangi^i, J. Wang^^d, 

J.C. Wangles, R. Wangi03, s.M. Wang^^i, A. Warburton^s, CP. Ward^^, M. Warsinsky^s, P.M. Watkins", 

A.T. Watsoni^ M.F. Watson^^ G. Wattgi^s, S. Watts^^^ A.T. Waughi^o, B.M. Waugh^^ J. Weber^^, M. Weber^^s, 

M.S. Weber^e, P. Weber^", A.R. Weidberg"^ P. Weigell9^ J. Weingarten^*, C. Weiser''^ H. Wellenstein^^ , 

P.S. Wells29, M. Wen*^ T. Wenaus^^, S. Wendler^^s, z. Wengi^i.", T. Wengler^^, S. Wenig^^, N. Wermes^", 

M. Werner^s, P. Werner^^, M. Werthi^s, M. Wessels^s*^, K. Whalen^s, S.J. Wheeler-Ellisies, S.P. Whitaker^i, 

A. White^, M.J. White*^ S. White^*, S.R. Whitehead"^, D. Whitesoni^s^ d. Whittington^i, F. Wicek"^, 

D. Wickel^^ F.J. Wickens^^g^ ^^ Wiedenmanni^^ M. Wielers^^s, P. Wienemann^o , C. Wiglesworth^^^ L.A.M. Wiik4^ 

P.A. Wijeratne^^ A. Wildaueri^^^ M.A. Wildt^i^'", I. Wilhelmi^e, H.G. Wilkcns^^, J.Z. WilP, E. Williams^*, 

H.H. Williamsi2", W. Willis^^, S. WillocqS^, J.A. Wilson^^, M.G. Wilsoni43^ A. Wilson*^^ I. Wingcrtor-Sccz4, 

S. Winkelmann^s, F. Winklmcicr^s , M. Wittgon"^, M.W. Woltor^*, H. Woltcrsi24a,s^ g. Wooden"*, B.K. Wosick^^^ 

J. Wotschack29, M.J. Woudstra*^^ Wraight^^^ C. Wrighf'^^\ B. Wrona^-\ S.L. Wu^^^ X. Wu^^, Y. Wu^^b^ e. Wulf^^, 

R. Wunstorf42, B.M. Wynnc^^, L. Xaplantcris^, S. Xclla^s, S. Xio^*, Y. Xic'^^a^ Xu^^b^ q_ Xu^'^^, G. Xu^^"", 

B. Yabsley^'"'", M. Yamada*'^', A. Yamamoto^''', K. Yamamoto^'"', S. Yamamoto^-'''^ T. Yamamura^^'^ T. Yamanaka^^^, 
J. Yamaoka^t, T. Yamazakii-'^'\ Y. Yamazaki^^ Z. Yan^i, H. Yang^^, U.K. Yang*^, Y. Yang*^i, Y. Yang-'^^a, 

Z. Yangi46a446b^ g Yanush'^i, W-M. Yaoi", Y. Yaoi", Y. Yasu*^^^ Q y Ybclcs Smit,!-^", J. Yc^^, S. Yc^^, M. Yilmaz^'^, 
R. Yoosoofniiyai23^ K. Yoritai^", R. Yoshida^ C. Youngi^s^ S. Yousscf^i, D. Yu^^, J. Yu^ J. Yu^^c.aa^ ^ Yuan32a,ab, 
A. Yurkcwicz"8, V.G. Zaets ^28, R. Zaidan'^-\ A.M. Zaitscvi28, Z. Zajacova20. Yo.K. Zalitc 121^ l Zanclloi-^2a,i32b^ 
P. Zarzhitsky39, A. Zaytsev^o^, C. Zcitnitzi^"^ Zcllcri^'\ P.F. Zcma2'', A. Zcmla'^*, C. Zcndlcr2", A.V. Zcnini28, 
O. Zenini28, T. Zenis""*^, Z. Zenonosi22a,i22b^ g_ Zcnzi'^, D. Zerwas"^ G. Zcvi della Porta^"^, Z. Zhan32d^ D. Zhang32b, 
H. Zhang88, J. ZhangS, X. Zhang32d^ z. Zhang"'\ L. Zhaoi08, t. Zhaoi'"'*, Z. Zhao32b^ ^ Zhcmchugov'^^ S. Zheng32a, 
J. Zhongi5i.«c, B. Zhou87, N. Zhoui63, Y. Zhoui^i, C.G. Zhu32d^ jj_ Zh\i'^\ Y. Zhui^2^ x. Zhuang^*, V. Zhuravlov^^, 
D. Zieminska^^, R. Zimniermann2'', S. Zimmcrniann2'^, S. Zimmerniann^* ^ Ziolkowski^'*^, R. Zitoun^, L. Zivkovic''^, 
V.V. Zmouchkoi28.*, G. Zobernigi72^ ^ Zoccolii'^^'i^'^, Y. Zolnierowski^, A. Zsenei29, M. zur Neddeni^, V. Zutshii°6, 
L. Zwalinski2^. 

^ University at Albany, Albany NY, United States of America 

2 Department of Physics, University of Alberta, Edmonton AB, Canada 

^ '^"^ Department of Physics, Ankara University, Ankara; '^''^ Department of Physics, Dumlupinar University, Kutahya; 

Department of Physics, Gazi University, Ankara; (''^Division of Physics, TOBB University of Economics and 
Technology, Ankara; Turkish Atomic Energy Authority, Ankara, Turkey 
^ LAPP, CNRS/IN2P3 and Universite de Savoie, Annecy-le-Vieux, France 

^ High Energy Physics Division, Argonne National Laboratory, Argonne IL, United States of America 
^ Department of Physics, University of Arizona, Tucson AZ, United States of America 

Department of Physics, The University of Texas at Arlington, Arlington TX, United States of America 
* Physics Department, University of Athens, Athens, Greece 
® Physics Department, National Technical University of Athens, Zografou, Greece 
Institute of Physics, Azerbaijan Academy of Sciences, Baku, Azerbaijan 

Institut de Ffsica d'Altes Energies and Universitat Autonoma de Barcelona and ICREA, Barcelona, Spain 
12 (o)lnstitute of Physics, University of Belgrade, Belgrade; (''^Vinca Institute of Nuclear Sciences, Belgrade, Serbia 
Department for Physics and Technology, University of Bergen, Bergen, Norway 

Physics Division, Lawrence Berkeley National Laboratory and University of California, Berkeley CA, United States 
of America 

Department of Physics, Humboldt University, Berlin, Germany 

Albert Einstein Center for Fundamental Physics and Laboratory for High Energy Physics, University of Bern, Bern, 
Switzerland 

School of Physics and Astronomy, University of Birmingham, Birmingham, United Kingdom 

18 (o)]3gpa]-^jjient of Physics, Bogazici University, Istanbul; (''^Division of Physics, Dogus University, Istanbul; 

'■^^ Department of Physics Engineering, Gaziantep University, Gaziantep; (''^Department of Physics, Istanbul Technical 

University, Istanbul, Turkey 

19 (")lNFN Sezione di Bologna; ^''^Dipartimento di Fisica, Universita di Bologna, Bologna, Italy 
2*^ Physikalisches Institut, University of Bonn, Bonn, Germany 

2-^ Department of Physics, Boston University, Boston MA, United States of America 
22 Department of Physics, Brandeis University, Waltham MA, United States of America 



17 



23 (a)Universidade Federal do Rio De Janeiro COPPE/EE/IF, Rio de Janeiro; '''^Instituto de Fisica, Universidade de 
Sao Paulo, Sao Paulo, Brazil 

Physics Department, Brookhaven National Laboratory, Upton NY, United States of America 
25 (<>)National Institute of Physics and Nuclear Engineering, Bucharest; (''^University Politehnica Bucharest, Bucharest; 
('^^West University in Timisoara, Timisoara, Romania 

Departamento de Ffsica, Universidad de Buenos Aires, Buenos Aires, Argentina 

Cavendish Laboratory, University of Cambridge, Cambridge, United Kingdom 

Department of Physics, Carleton University, Ottawa ON, Canada 
29 CERN, Geneva, Switzerland 

^° Enrico Fermi Institute, University of Chicago, Chicago IL, United States of America 

31 Departamento de Fisica, Pontificia Universidad Catolica de Chile, Santiago; Departamento de Fisica, 
Universidad Tecnica Federico Santa Maria, Valparaiso, Chile 

32 (")lnstitute of High Energy Physics, Chinese Academy of Sciences, Beijing; Department of Modern Physics, 
University of Science and Technology of China, Anhui; (^'Department of Physics, Nanjing University, Jiangsu; ("^^High 
Energy Physics Group, Shandong University, Shandong, China 

Laboratoire de Physique Corpusculaire, Clermont Universitc and Universitc Blaise Pascal and CNRS/IN2P3, 
Aubiere Cedex, France 

Nevis Laboratory, Columbia University, Irvington NY, United States of America 

Niels Bohr Institute, University of Copenhagen, Kobenhavn, Denmark 
36 ('')lNFN Gruppo Collegato di Cosenza; ('"'Dipartimento di Fisica, Universita della Calabria, Arcavata di Rende, Italy 

Faculty of Physics and Applied Computer Science, AGH-University of Science and Technology, Krakow, Poland 
^® The Henryk Niewodniczanski Institute of Nuclear Physics, Polish Academy of Sciences, Krakow, Poland 
^9 Physics Department, Southern Methodist University, Dallas TX, United States of America 
40 Physics Department, University of Texas at Dallas, Richardson TX, United States of America 

DESY, Hamburg and Zeuthen, Germany 
42 Institut fiir Experimentelle Physik IV, Technische Universitat Dortmund, Dortmund, Germany 

Institut fiir Kern- und Teilchenphysik, Technical University Dresden, Dresden, Germany 
'^^ Department of Physics, Duke University, Durham NC, United States of America 

SUPA - School of Physics and Astronomy, University of Edinburgh, Edinburgh, United Kingdom 

Fachhochschule Wiener Neustadt, Wiener Neustadt, Austria 
4'^ INFN Laboratori Nazionali di Frascati, Frascati, Italy 

4^ Fakultat fiir Mathematik und Physik, Albert-Ludwigs-Universitat, Freiburg i.Br., Germany 
^9 Section de Physique, Universite de Geneve, Geneva, Switzerland 

50 («)iNFN Sezione di Genova; ^''^Dipartimento di Fisica, Universita di Genova, Genova, Italy 

Institute of Physics and HEP Institute, Georgian Academy of Sciences and Tbilisi State University, Tbilisi, Georgia 
^2 II Physikalisches Institut, Justus-Liebig-Universitat Giessen, Giessen, Germany 

SUPA - School of Physics and Astronomy, University of Glasgow, Glasgow, United Kingdom 
^4 II Physikalisches Institut, Georg-August-Universitat, Gottingen, Germany 

Laboratoire de Physique Subatomique et de Cosmologie, Universite Joseph Fourier and CNRS/IN2P3 and Institut 
National Polytechnique de Grenoble, Grenoble, France 

Department of Physics, Hampton University, Hampton VA, United States of America 

Laboratory for Particle Physics and Cosmology, Harvard University, Cambridge MA, United States of America 
58 (o)Kirchhoff-Institut fiir Physik, Ruprecht-Karls-Universitat Heidelberg, Heidelberg; Physikalisches Institut, 
Ruprecht-Karls-Universitat Heidelberg, Heidelberg; ^'^'ZITI Institut fiir technische Informatik, 
Ruprecht-Karls-Universitat Heidelberg, Mannheim, Germany 
^9 Faculty of Science, Hiroshima University, Hiroshima, Japan 

Faculty of Applied Information Science, Hiroshima Institute of Technology, Hiroshima, Japan 

Department of Physics, Indiana University, Bloomington IN, United States of America 
^2 Institut fiir Astro- und Teilchenphysik, Leopold- Pranzens-Universitat, Innsbruck, Austria 

University of Iowa, Iowa City lA, United States of America 
^'^ Department of Physics and Astronomy, Iowa State University, Ames lA, United States of America 

Joint Institute for Nuclear Research, JINR Dubna, Dubna, Russia 

KEK, High Energy Accelerator Research Organization, Tsukuba, Japan 

Graduate School of Science, Kobe University, Kobe, Japan 

Faculty of Science, Kyoto University, Kyoto, Japan 
^9 Kyoto University of Education, Kyoto, Japan 

™ Instituto de Ffsica La Plata, Universidad Nacional de La Plata and CONICET, La Plata, Argentina 



18 



"^^ Physics Department, Lancaster University, Lancaster, United Kingdom 

72 (a)j]\[p]\^ Sezione di Lecce; ^''^Dipartimento di Fisica, Universita del Salento, Lecce, Italy 

^■^ Oliver Lodge Laboratory, University of Liverpool, Liverpool, United Kingdom 

Department of Physics, Jozef Stefan Institute and University of Ljubljana, Ljubljana, Slovenia 
'''' Department of Physics, Queen Mary University of London, London, United Kingdom 
"^^ Department of Physics, Royal HoUoway University of London, Surrey, United Kingdom 

Department of Physics and Astronomy, University College London, London, United Kingdom 
"^^ Laboratoire de Physique Nucleaire et de Hautes Energies, UPMC and Universite Paris-Diderot and CNRS/IN2P3, 
Paris, France 

"^^ Fysiska institutionen, Lunds universitet, Lund, Sweden 

*° Departamento de Fisica Teorica C-15, Universidad Autonoma de Madrid, Madrid, Spain 
Institut fiir Physik, Universitat Mainz, Mainz, Germany 

School of Physics and Astronomy, University of Manchester, Manchester, United Kingdom 
CPPM, Aix-Marseille Universite and CNRS/1N2P3, Marseille, France 

Department of Physics, University of Massachusetts, Amherst MA, United States of America 

Department of Physics, McGill University, Montreal QC, Canada 

School of Physics, University of Melbourne, Victoria, Australia 
^'^ Department of Physics, The University of Michigan, Ann Arbor MI, United States of America 

Department of Physics and Astronomy, Michigan State University, East Lansing MI, United States of America 
89 (")lNFN Sezione di Milano; '^'''Dipartimento di Fisica, Universita di Milano, Milano, Italy 

B.I. Stepanov Institute of Physics, National Academy of Sciences of Belarus, Minsk, Republic of Belarus 

National Scientific and Educational Centre for Particle and High Energy Physics, Minsk, Republic of Belarus 

Department of Physics, Massachusetts Institute of Technology, Cambridge MA, United States of America 

Group of Particle Physics, University of Montreal, Montreal QC, Canada 

P.N. Lebedev Institute of Physics, Academy of Sciences, Moscow, Russia 

Institute for Theoretical and Experimental Physics (ITEP), Moscow, Russia 

Moscow Engineering and Physics Institute (MEPhI), Moscow, Russia 

Skobeltsyn Institute of Nuclear Physics, Lomonosov Moscow State University, Moscow, Russia 

Fakultat fiir Physik, Ludwig-Maximilians-Universitat Miinchen, Miinchen, Germany 

Max-Planck-Institut fiir Physik ( Werner- Heisenberg- Institut), Miinchen, Germany 
^^'^ Nagasaki Institute of Applied Science, Nagasaki, Japan 
^'^^ Graduate School of Science, Nagoya University, Nagoya, Japan 

102 (<i)j]\[p]\[ Sezione di Napoli; (^^Dipartimento di Scienze Fisiche, Universita di Napoli, Napoli, Italy 
^"^^ Department of Physics and Astronomy, University of New Mexico, Albuquerque NM, United States of America 
Institute for Mathematics, Astrophysics and Particle Physics, Radboud University Nijmegen/Nikhef, Nijmegen, 
Netherlands 

105 Nijjiief National Institute for Subatomic Physics and University of Amsterdam, Amsterdam, Netherlands 
Department of Physics, Northern Illinois University, DeKalb IL, United States of America 
Budker Institute of Nuclear Physics (BINP), Novosibirsk, Russia 

^"^^ Department of Physics, New York University, New York NY, United States of America 

109 Ohio State University, Columbus OH, United States of America 
Faculty of Science, Okayama University, Okayama, Japan 

Homer L. Dodge Department of Physics and Astronomy, University of Oklahoma, Norman OK, United States of 
America 

Department of Physics, Oklahoma State University, Stillwater OK, United States of America 
Palacky University, RCPTM, Olomouc, Czech RepubUc 

Center for High Energy Physics, University of Oregon, Eugene OR, United States of America 
"5 LAL, Univ. Paris-Sud and CNRS/IN2P3, Orsay, France 

Graduate School of Science, Osaka University, Osaka, Japan 

Department of Physics, University of Oslo, Oslo, Norway 

Department of Physics, Oxford University, Oxford, United Kingdom 
119 («)iNFN Sezione di Pavia; (^^Dipartimento di Fisica Nucleare e Teorica, Universita di Pavia, Pavia, Italy 

Department of Physics, University of Pennsylvania, Philadelphia PA, United States of America 

Petersburg Nuclear Physics Institute, Gatchina, Russia 
122 (a)i]\[F]\[ Sezione di Pisa; ^''^Dipartimento di Fisica E. Fermi, Universita di Pisa, Pisa, Italy 
^'^^ Department of Physics and Astronomy, University of Pittsburgh, Pittsburgh PA, United States of America 
124 (<»)Laboratorio de Instrumentacao e Fisica Experimental de Particulas - LIP, Lisboa, Portugal; (''^ Departamento de 



19 



Fisica Teorica y del Cosmos and CAFPE, Universidad de Granada, Granada, Spain 

Institute of Physics, Academy of Sciences of the Czech Repubhc, Praha, Czech RepubUc 

Faculty of Mathematics and Physics, Charles University in Prague, Praha, Czech Republic 

Czech Technical University in Prague, Praha, Czech Republic 

State Research Center Institute for High Energy Physics, Protvino, Russia 

Particle Physics Department, Rutherford Appleton Laboratory, Didcot, United Kingdom 

130 pijygics Department, University of Regina, Regina SK, Canada 
Ritsumeikan University, Kusatsu, Shiga, Japan 

132 (a)lNFN Sczione di Roma I; ^''^Dipartimento di Fisica, Universita La Sapienza, Roma, Italy 

133 Sezione di Roma Tor Vergata; '^'"^Dipartimento di Fisica, Universita di Roma Tor Vergata, Roma, Italy 

134 (o)jNFN Sezione di Roma Tre; '^''^Dipartimento di Fisica, Universita Roma Tre, Roma, Italy 

135 (a)paculte des Sciences Ain Chock, Reseau Universitaire de Physique des Hautes Energies - Universite Hassan II, 
Casablanca; '^''^Centre National dc I'Energie des Sciences Techniques Nuclcaircs, Rabat; '"^^ Universite Cadi Ayyad, 
Faculte des sciences Semlalia Departement de Physique, B.P. 2390 Marrakech 40000; '^'''Faculte des Sciences, Universite 
Mohamed Premier and LPTPM, Oujda; Faculte des Sciences, Universite Mohammed V, Rabat, Morocco 

DSM/IRFU (Institut de Recherches sur les Lois Fondamcntales dc I'Univcrs), CEA Saclay (Commissariat a 
I'Energie Atomique), Gif-sur-Yvette, France 

Santa Cruz Institute for Particle Physics, University of California Santa Cruz, Santa Cruz CA, United States of 
America 

Department of Physics, University of Washington, Seattle WA, United States of America 
Department of Physics and Astronomy, University of Sheffield, Sheffield, United Kingdom 
^^'^ Department of Physics, Shinshu University, Nagano, Japan 
Fachbereich Physik, Universitat Siegen, Siegen, Germany 
Department of Physics, Simon Eraser University, Burnaby EC, Canada 
SLAG National Accelerator Laboratory, Stanford CA, United States of America 

144 (o)pa,culty of Mathematics, Physics & Informatics, Comenius University, Bratislava; (''^ Department of Subnuclear 
Physics, Institute of Experimental Physics of the Slovak Academy of Scicinccis. Kosice, Slovak Republic 

145 (o) Department of Physics, University of Johannesburg, Johannesburg; ^''^ School of Physics, University of the 
Witwatersrand, Johannesburg, South Africa 

146 (o)Department of Physics, Stockholm University; ^''^The Oskar Klein Centre, Stockholm, Sweden 
^^'^ Physics Department, Royal Institute of Technology, Stockholm, Sweden 

Department of Physics and Astronomy, Stony Brook University, Stony Brook NY, United States of America 
^■^^ Department of Physics and Astronomy, University of Sussex, Brighton, United Kingdom 
School of Physics, University of Sydney, Sydney, Australia 
Institute; of Physics, Academia Sinica, Taipei, Taiwan 
Department of Physics, Technion: Israel Inst, of Technology, Haifa, Israel 

Raymond and Beverly Sackler School of Physics and Astronomy, Tel Aviv University, Tel Aviv, Israel 
^^"^ Department of Physics, Aristotle University of Thessaloniki, Thessaloniki, Greece 

International Center for Elementary Particle Physics and Department of Physics, The University of Tokyo, Tokyo, 
Japan 

Graduate School of Science and Technology, Tokyo Metropolitan University, Tokyo, Japan 

Department of Physics, Tokyo Institute of Technology, Tokyo, Japan 

Department of Physics, University of Toronto, Toronto ON, Canada 
159 («)XRIUMF, Vancouver BC; (''^Department of Physics and Astronomy, York University, Toronto ON, Canada 

Institute of Pure and Applied Sciences, University of Tsukuba, Ibaraki, Japan 

Science and Technology Center, Tufts University, Medford MA, United States of America 
^^"^ Centro de Investigaciones, Universidad Antonio Narino, Bogota, Colombia 

Department of Physics and Astronomy, University of California Irvine, Irvine CA, United States of America 
164 (a)iNFN Gruppo CoUegato di Udine; (''^ICTP, Trieste; ('^^Dipartimento di Fisica, Universita di Udine, Udine, Italy 

Department of Physics, University of Illinois, Urbana IL, United States of America 

Department of Physics and Astronomy, University of Uppsala, Uppsala, Sweden 

Instituto de Fisica Corpuscular (IFIC) and Departamento de Fisica Atomica, Molecular y Nuclear and 
Departamento de Ingeniera Electronica and Instituto de Microelectronica de Barcelona (IMB-CNM), University of 
Valencia and CSIC, Valencia, Spain 

Department of Physics, University of British Columbia, Vancouver BC, Canada 

Department of Physics and Astronomy, University of Victoria, Victoria BC, Canada 
^™ Waseda University, Tokyo, Japan 



20 



Department of Particle Physics, The Weizniann Institute of Science, Rehovot, Israel 
^"^^ Department of Physics, University of Wisconsin, Madison WI, United States of America 
^"^^ Fakultat fiir Physik und Astronomic, Julius-Maximilians-Universitat, Wiirzburg, Germany 
^'^^ Fachbereich C Physik, Bergische Universitat Wuppertal, Wuppertal, Germany 
^"^^ Department of Physics, Yale University, New Haven CT, United States of America 
^"^^ Yerevan Physics Institute, Yerevan, Armenia 

Domaine scientifique de la Doua, Centre de Calcul CNRS/IN2P3, Villeurbanne Cedex, France 
" Also at Laboratorio de Instrument acao e Fisica Experimental de Particulas - LIP, Lisboa, Portugal 

Also at Faculdade de Ciencias and CFNUL, Universidade de Lisboa, Lisboa, Portugal 

Also at CPPM, Aix-Marseille Universite and CNRS/IN2P3, Marseille, France 
^ Also at TRIUMF, Vancouver BC, Canada 

^ Also at Department of Physics, California State University, Fresno CA, United States of America 

^ Also at Faculty of Physics and Applied Computer Science, AGH-Univcrsity of Science and Technology, Krakow, 

Poland 

3 Also at Department of Physics, University of Coimbra, Coimbra, Portugal 

Also at Universita di Napoli Parthenope, Napoli, Italy 
' Also at Institute of Particle Physics (IPP), Canada 

^ Also at Louisiana Tech University, Ruston LA, United States of America 

Also at Group of Particle Physics, University of Montreal, Montreal QC, Canada 
' Also at Institute of Physics, Azerbaijan Academy of Sciences, Baku, Azerbaijan 
™ Also at Institut fiir Expcrimcntalphysik, Universitat Hamburg, Hamburg, Germany 
" Also at Manhattan College, New York NY, United States of America 
° Also at School of Physics and Engineering, Sun Yat-sen University, Guanzhou, China 
P Also at Academia Sinica Grid Computing, Institute of Physics, Academia Sinica, Taipei, Taiwan 
^ Also at High Energy Physics Group, Shandong University, Shandong, China 
^ Also at California Institute of Technology, Pasadena CA, United States of America 
^ Also at Particle Physics Department, Rutherford Appleton Laboratory, Didcot, United Kingdom 

* Also at Section de Physique, Universite de Geneve, Geneva, Switzerland 

" Also at Dcpartamento de Fisica, Universidade de Minho, Braga, Portugal 

" Also at Department of Physics and Astronomy, University of South Carolina, Columbia SC, United States of America 

^ Also at KFKI Research Institute for Particle and Nuclear Physics, Budapest, Hungary 

^ Also at Institute of Physics, Jagiellonian University, Krakow, Poland 

^ Also at Department of Physics, Oxford University, Oxford, United Kingdom 

^ has been working on Muon MDT TO calibration work as author service from 2010/02 

Also at DSM/IRFU (Institut de Recherches sur les Lois Fondamentales de I'Univers), CEA Saclay (Commissariat a 
I'Energie Atomique), Gif-sur-Yvette, France 

"■^ Also at Laboratoire de Physique Nucleaire et de Hautes Energies, UPMC and Universite Paris-Diderot and 

CNRS/IN2P3, Paris, France 

°° Also at Department of Physics, Nanjing University, Jiangsu, China 

* Deceased 



21 



